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WHY THINGS RUN SMOOTHER 


1. CARBURIZING PERMITS HEAVIER INTERFERENCE FITS 


HARD CASE OF 
SUITABLE DEPTH 


OF HYATT ME 


WHEN YOU SPECIFY HYATTS 


2. HEAVIER FITS SIMPLIFY MOUNTING, REDUCE COSTS 


A HYATT MOUNTING IS 
ALWAYS OF THE SIMPLEST 
DESIGN AND LOWEST 
OVERALL COST 


INNER RACE 
ASSEMBLED WITH 
A RELATIVELY HEAVY 
~ INTERFERENCE FIT 
BECOMES AN 
INTEGRAL PART 
OF THE SHAFT 


HVYATT PIONEERED THE USE OF CARBURIZING TYPE ALLOYS 
IN ORDER TO OBTAIN THE ADVANTAGES OF HEAVIER RACE FITS 


To obtain the best possible performance, roller 
bearing races must be assembled on shafts and in 
housings with fits developed by design and experi- 
ence. The most frequent condition to be met is a 
rotating shaft where specific load and speed 
conditions must be satisfied with appropriate race 
fits. These vary according to the manufacturer, 
and in the case of some manufacturers, according 
to the application. Naturally, the fits will also 
vary according to bearing type and size. How 
HYATT achieves the optimum in heavier race 


fits is detailed at right. 


You will find full selection and application data 
in HYATT Catalog 150, or call your nearest 
HYATT Sales Engineer. Hyatt Bearings Division. 
General Motors Corporation, Harrison, N. i 
Pittsburgh; Detroit: Chicago: and Oakland, Cal. 
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SEPARABLE 
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THE RECOGNIZED | LEADER IN CYLINDRICAL BEARINGS 1908-195 
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Draw, Form, 

Interlock or Pierce 
Armco ZINCGRIP Steel— 
Its Special Zine coating 
stays on 


Workable zinc-coated Armco steel offers oppor- 
tunities to cut production costs, add sales points 
to your products. 





More than 22 years’ experience in metalworking shops 
has proved that Armco ZINCGRIP® can be worked to the 
limits of the base metal without flaking or peeling of the 
special hot-dip zinc coating. 


Cuts Production Costs 

The ductile, adherent coating on ZINCGRIP means you 
don’t have to baby it in the shop. In sheets or coils, it can 
be fabricated readily on modern high speed production 
equipment. And mill-coated ZINcGRIP often makes it 
possible to eliminate costly painting or plating operations 
on parts that must be protected from rust. 


Adds Sales Points 


Besides cutting costs, products made of ZINCGRIP have Steels are 
a smooth, attractive appearance that gives them sales born at 
appeal and economical corrosion resistance that keeps 
customers satisfied. Armco 
Let us send you more information on how the multiple 
advantages of Armco ZINCGRIP Steel can help you give 
your products an edge on competition. Just fill out and 
mail the coupon. 


ARMCO STEEL 





C(—— ) 


BRMCG Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
\/® Inc. * The Armco International Corporation * Union Wire Rope Corporation » Southwest Steel Products 
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Cutler-Hammer presents ULTRAFLEX 
the spectacular STATIC. POWER 





Adjustable Speed Packaged Drives 


Cutler-Hammer Ultraflex Packaged Drives 


provide outstanding savings in 


installation, operation, and maintenance 





ULTRAFLEX ¢ € 25 hp ULTRAFLEX ¢ #f 100 hp 


CUTLER-HAMMER 


a= GONTROL 


Ultraflex Packaged Drives offer new oppor- 
tunities for quick, cost-cutting installations. 
Light, compact static power conversion com- 
ponents have replaced the conventional m-g 
set resulting in substantial savings in size and 
weight. Ultraflex Packaged Drives save up to 
50% in valuable floor area... up to 75% in 
weight. Ultraflex units require no balancing 
or alignment attention during installation. 
Ultraflex Packaged Drives provide a new 
high standard of operational efficiency and 
ultra-responsive speed control. Exclusive 
Ultraflex static power conversion systems guar- 
antee greater efficiency than ever possible with 
conventional drives. Every Ultraflex Pack- 
aged Drive works perfectly without forced 
ventilation which means less power is con- 
sumed as unwanted heat. Also, Ultraflex Pack- 
aged Drives are noise and vibration free. 
Dependable, maintenance-free performance 
is one of the most outstanding achievements 
of the all new Cutler-Hammer Ultraflex Pack- 
aged Drives. With Ultraflex Static Power 
Conversion Systems there are no bearings to 
lubricate. There are no commutators to 
service, no brushes to replace. There are no 
shafts to align, no couplings to maintain, no 
inertia loads to balance. There are no venti- 
lation fans, no filters to clean or change. 
Cutler-Hammer Ultraflex Packaged Drives 
are available in two forms... Ultraflex E— 
the 1 to 40 hp, low cost electronic type adjust- 
able speed drive and Ultraflex M—the 1 to 
200 hp, ultra-efficient magnetic amplifier type 
adjustable speed drive. Both forms come 
complete with the Ultraflex control unit, 
heavy-duty D-c drive motor and operator’s 
control station. For detailed information, 
write today on your company letterhead for 
the new Ultraflex E Bulletin EN64-S249 or 
the new Ultraflex M Bulletin EN65-S?49. 
CUTLER-HAMMER Inc., Milwaukee 1, Wis. 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


...for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission - 
applications such as pump turbo-generator Y + : : 
and compressor drives in industrial, } , 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings .. . less friction losses. 


These Advantages: bal ST ey 





 — 





/ 


, - 
Small Size— Light Weight Convenient Arrangement | Wide Application 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 

from 22” to 46" in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 
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For further details, 
write for Bulletin 2400. 


RANA Steam Turbine Company 


Nottingham Way, Trenton 2, New Jersey 
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Reliability Everyone has a different picture of 


reliability. To millions of us, it means an unthinking 


faith in the slender steel ropes that hoist an elevator 
car. To the captain of a ship, it’s a staunch steel hull 
that will resist the wrack of any storm. To the 
policeman on the beat, it’s the oil-smooth action of 

steel revolver that must never fail 

So it is that whenever man decides to make some 
thing that is completely reliable, he usually makes 
it from steel. The reason is simple: steel is the strong 
est, toughest material on this planet that can be 
bought at a reasonable price. 

More than that, it’s so easy to use. With heat 
treatment, most steels can be made soft enough to 
work, then strong enough to carry the load, then 


tough enough to take the pounding of any applica 


United States Stee! Corporation 


tion. With many steels, you can achieve 100% efficient 
welded joints. All this in a material that is universally 
available, in an infinity of grades, shapes, sizes, 
finishes and preforms. 

Ironically, the great variety of steels often causes 
trouble for the designer. No matter what combina 
tion of properties you need, no matter what the 
application, there is theoretically one best steel for 
the job. Finding it among the great family of Carbon, 
High Strength, Alloy and Stainless Steels can be a 
problem unless you have a skilled metallurgist on 
your staff, or unless you take advantage of the free 
services of a company that has invested hundreds 
of millions of dollars in steel research—this is United 
States Steel, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania 


n « American Steel & Wire « Columbia-Geneva Stee! « National Tube 4 t | 
Tennessee Coal & Iron + United States Steel Supply « United States Stee! Export Company Unite a es ee 
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Experlence—the added alloy in A-L Stainless, Electrical and Tool Steels 


* 316 Stainless 


* Tool Stee 


* 304 Stainless 


present size range: 
maximum—5%% in. diam. 
circumscribing circle; 
minimum—0O.4 sq. in. area 


* SAE 4130 


* 410 Stainless 


>| Atlas 93 


Why hog out intricate shapes like these? Let A-L extrude them in any steel 


If you're hogging out sections, paying for special mill 
rolls on small orders, or waiting for minimum rolling mill 
tonnages, Allegheny Ludlum Steel Extrusions are your 
answer. They will save you scrap loss, slash your machining 
costs, hold down your inventory requirements and cut 
delivery time 

Extruded shapes save money on expensive materials and 
on costly machining. Non-ferrous applications in the last 
decade have proven it. Now even greater savings are possible 
with tough, strong metals in Allegheny Ludlum Steel 
Extrusions 

Intricate extruded shapes in all stainless grades, tool 
steels, carbon steels, electrical steels, high temperature 
alloys, even zirconium and nickel alloys are now in produc- 


ALLEGHENY 


for warehouse delivery of 
Export distribution 
EVERY FORM OF STAINLESS 
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Allegheny Stainless, call 
AIRCO INTERNATIONAL 


tion at Allegheny Ludlum, cutting costs in many different 
industries 

Costs and minimum order quantities are surprisingly low 
Charge for die design is under $200. Orders taken for as 
little as 40 pounds 

To learn more about the time and cost-cutting possi- 
bilities of Allegheny Ludlum Hot Steel Extrusions, send for 
the extrusion booklet—12-pages of design and engineering 
information with process and product explanation, material 
properties, design tips and limitations, tolerances, order 
instructions, etc. Or call any A-L office for technical 
assistance. Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. PE-9A 


LUDLUM 


RYERSON 


EVERY HELP IN USING IT 
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DESIGN FLEXIBILITY 
plus PROVEN PERFORMANCE... 








When you build-in R&M Motors... 


you build in customer satisfaction 


R&M Universal Motors have proven to be dependable 
performers in hundreds of OEM products used by millions 
of satisfied customers. You can be sure your product 
will give more years of reliable, trouble-free operation 
if it's powered by R&M 
Design engineers prefer R&M Universal Motors for their 
broad design flexibility. Consider these variables on 
standard models: AC or DC operation 1/50to 1/2 hp 
pad, foot or end mounted rotation in either direc- 
tion open or totally enclosed. Custom design 
special ratings are also available 
Build customer satisfaction into your next product! Write 


today for R&M Bulletin 444-PE! 


ROBBING ¢ MYERS. we. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 
f om on va. 
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Robbins & Myers 
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LIMA Crane uses 


(is8) Shelby Seamless Tubing 
for strong, lightweight boom 


The giant 190-foot-long boom on this Lima 
Type 802 Crane is strong and rigid, yet remark- 
ably light in weight and completely maneuver- 
able. The Construction Equipment Division of 
Baldwin-Lima-Hamilton Corporation, Lima, 
Ohio, fabricated the boom from USS Shelby 
Seamless Steel Tubing made of very high-yield- 
strength USS ““T-1”’ Steel. They state many ad- 
vantages are accrued because of the use of ‘““T-1”’ 
Steel Tubing: 


e a stronger boom with less weight 


a longer boom without affecting the rated 
stability of the machine 


no auxiliary help needed in hoisting the boom 
from the horizontal 


Shelby Seamless Mechanical Tubing in all steel 
grades offers strength and rigidity in perfect pro 
portion to its size and weight. Moreover, it is 
shock absorbent, uniform throughout, and di- 
mensionally accurate. All Shelby Seamless Tub- 
ing is produced under exacting quality control 
standards and to rigid specifications. 

Consult our engineers about the wide range of 
shapes, diameters, wall thicknesses and steel 
analyses available. They can help you adapt 
Shelby Seamless Mechanical Steel Tubing to your 


particular requirements. 


USS. Shelt 


“The world’s largest and most experienced manufacturer of tubular products”’ 


National Tube 
Division of United States Steel 


Pacific Coast Distributors « United States Stee ipply Div 
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ACTU 


OTT 


ROLLED THREAD 


SAGINAW '/, SCREWS 


Give Volume Products 
New Production and 
Sales Advantages 


Because Saginaw employs an important anti-friction principle—steel balls 
recirculating in closed-circuit raceways—b b Screws provide efficiencies 
of over 90%—perform up to 5 times better than acme screws. Saginaw 
b b Screws require far less torque—save up to 85% on operating power 


MORE QUICKLY... 
EFFICIENTLY... 
ECONOMICALLY 


With a Saginaw b b Rolled Thread Screw in the jack 


or manual effort. They are smaller and lighter than comparable units— of the handle raises a heavy car easily smoothly 


permit smaller motors and gear boxes; often eliminate clumsy auxiliary 


parts. May be used with flange, trunnion, worm wheel or torque tube HOW THE WORLD'S MOST EFFICIENT 
adaptors. Smooth, almost frictionless operation assures long, trouble-free ROTO-LINEAR DEVICE WORKS 
- vv 


performance, even in extreme temperatures and with lack of lubrication. 


“OFF-THE-SHELF” STOCK REDUCES COST 


Saginaw b/b Screws are the only kind stocked in seven commercial rolled thread 
sizes, in 6-inch increments of length (up to 4 ff. for .375° BCD, 8 ft. for .631° BCD, 
and 11 ft. for all larger sizes.) Ball Circle Diameters are as follows: 


.375" 631° 1.000” 1.171" 1.500” 2.250" 3.000" 


MANY TYPICAL APPLICATIONS 


Saginow b /b Screw standard assemblies have been successfully applied to such 
products as bumper jacks, automatic garage doors, automobile seat adjusters and 
window lifts, beauty parlor chairs, hospital beds, and circuit breakers. They are 
also being used in heavy industrial equipment like die table positioners, drill presses, 
lift trucks and welding machines. 


FREE ENGINEERING HELP FOR 
YOUR SPECIAL APPLICATION 


S 


SCREW TRAVELS: When 
rotary motion is applied to the 
b b nut, the screw glides along 
its longitudinal axis on rolling 
steel balls, converting rotary 
force and motion to linear force 
and motion with new efficiency. 


miitinats 7 pay 


NUT TRAVELS: When rotory 
motion is applied to the screw, 
the b b nut glides along the 
axis of the screw on rolling steel 
balls, converting rotary force 
and motion to linear force and 


‘ 


motion with 4 5 less torque 


nut fixed —screw travels 


{ he -5, ; _§ 
—e 





LET SAGINAW'’S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS . JUST WRITE OR PHONE US—NO OBLIGATION 


SAGINAW STEERING GEAR DIVISION + GENERAL MOTORS CORPORATION + SAGINAW, MICHIGAN 
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Graph-Mo’ dies cut downtime 50% 
on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo®—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ““TIMROSCO”’. 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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EVEN DA VINCI’S SELF-DRIVEN CAR COULD HAVE 
BEEN BETTER WITH HELP FROM AN &)5!> ENGINEER. 
When you receive the recommendations of an & 

no way determined by possible restrictions in h 

line includes all four types of ball and roller be 

gives every SiS engineer the kind of flexibility he need 


on any bearing problem, Give us your problem and see 
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If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thru #3 dia.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They’re made from Allenoy special 
alloy steel— sso strong that you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads, Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance. Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from Ye” through 42”, and Miniset 
lengths from 6” through %4”, Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading irdustrial distributors everywhere 


ALLEN 
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Use Minicaps and Minisets 
wherever you need depend- 
able fastening in very small 
assemblies: 


TV, radio and telephone equip- 
ment @ Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems ¢ Computers @ Control and 
operating mechanisms for relays 
© Cameras e Instruments 








MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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Alcoa puts the 


This shell for a Dyna-Empire, Inc. hearing 
aid button speaks loud and clear to everybody 
concerned with precision in screw machine 
parts. No larger than a penny, with walls 
only .006” thick, machined to within .001” 
tolerances, it proves just how precisely we 
put the metal where you want it. 

Others tried to machine this “‘impossible”’ 
part. The scrap generation of 87 per cent 
and blistering heat in the thin sections licked 
them. Our solution: a special set of tools; a 
whopping knowledge of machining alumi- 
num. And now these parts come shucking out 
at a tidy 300 per hour. The delicate pink 


metal where you want it 


anodized color and bright buffed finish on 
the outside show our skill in secondary oper- 
ations at Lancaster, Pennsylvania. 

In screw machine parts as well as forgings, 
castings, extrusions and impacts . Alcoa 
puts the metal where you want it. To you 
this may mean fewer rejects or ingenious 
design solutions . . . less waste in production 
or a product that sells faster. Start now; 
write for Alcoa’s Up-to-Dater, a starter 
file of ideas and design tips on Alcoa En- 
gineered Products. Aluminum Company of 
America, 951 Alcoa Building, Pittsburgh 19, 
Pennsylvania. 
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Kelvinator gets big benefits from premix moldings 


wldings are making an important contribution to ldings are stronger ill thicknesses more u orl weak 
nee of Kelvinator refrigerators spots are eliminated. Small and large simple und « mpl x 

premix m Idings are not only improving pi ducts but cut- 
plates, tie-straps, tubing retainers and lock ting costs for hundreds of manufacturers 


yusings for the Ke lvin itor are all premix moldings. They ve 
ved tough and resilient excellent shock absorbers 


ting 


lf your product calls for strong, rigid, reinforced plastics, 
look into premix moldings made with Dow vinyltoluene or 


] 


id their thermal insulating properties contribute to the ! 
Dow styrene. Get the names of molders and suppliers trom 


economical operation of the refrigerator. 
vour nearest Dow sales office or write to THE DOW CHEMICAI 


When resins and reinforcing fibers are blended beforehand COMPANY, Midland, Michigan, Plastics Sales De pt. 2207K. 


YOU CAN DEPEND ON 


18 CIRCLE 113 READER SERVICE CARD PRODUCT ENGINEERING * September 1, 1958 





DEVELOPMENTS ~o=:. 


New resins that resist heat. . . 


. are coming from a research program now under 
way at the Bureau of Standards. Says NBS: “a 
number of new fluorinated organic and semiorganic 
compounds have been successfully synthesized . . . 
one of which, a fully fluorinated polyphenyl, ap- 
pears to be very stable to thermal degradation.” 

Next step: exposing this and other resins to tem 
peratures in the 3000-F range to find out how they 
break down; gain new data to build up polymers 
that will stand up. 

(For information on other approaches to the prob 


TO WATCH... 


 ————— 


lem of creating heat-resistant plastics, see PE—Jul) 
21, p 18; May 19, p 20; Apr 7, p 5 

NBS is also working on metals for high-tempera 
ture service, and specifically on methods for increas 
ing the tensile strength of such materials as_ the 
precipitation-hardening stainless steel at temperature 
in the 800 F range. Results of research thus far 
NBS says, indicate that these steel e heat 
treated for a tensile strength of 22° )( i (vield 
of 200,000 psi) at room temperature and will retain 


or more of that hgure 


Metallized paper, competitive in price . . . 


. with foil-paper laminates, is promised for late 
this year by Vaculite Corp, Cambridge, Mass. Ad- 
vantages of metallized paper as compared with lami- 
nates, Vaculite says, are better bond, greater ease 
of handling in processing equipment. Possible appli- 
cations: electrical capacitors, reflective insulation. 


New design standards may result . 


. . from new testing methods now being proposed 
for brazed joints and tool steels 

(he proposal originally made by Wall Colmonoy 
Corp at last spring’s AWS meeting for an industry 
standard of shear strength for brazed joints, is now 
to be evaluated by a special AWS subcommittee. 
(he suggested specimen design (see diagram) may 



































4 
OF 
T 


ay " f sont tength 


e- ¢ slot both sides 


Shear-test samples for brazed joints could be prepared 
as indicated here. At left are notched bars before brazing 
at right, sample prepared for test. 
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While the idea of using metallized paper in capaci- 
itors is not new; it has not made too much headway 
But availability of a new type and source of supply 
might change the situation. Vaculite, incidentally, 
is the new company formed jointly by National Re 
search Corp and Champion Paper & Fibr 


require modification, but an industry-wide survey 
indicates a strong demand for such a standard 

In regard to tool stecls, Crucible Steel Co notes 
that a greater spread of hardness values can be ob 
tained, making it easier to distinguish between tool 
steels, when a cylindrical notch is substituted for a 
standard V. Crucible suggests the design below 


New way to measure toughness, proposed by Crucible 
Steel, uses cylindrical notch (top specimen) instead of the 


V that is now standard for Charpy impact test 
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Scratch-resistant, transparent acrylic plastics . . 


for instrument faces, aircraft canopies, safety 
lenses, and the like, are promised by a new coating 
technique developed at Bjorksten Texas Research 
Co., 2405 Norfolk, Houston 6, Texas. Bjorksten 
engineers have found a way to bond a very thin, 
transparent layer of nylon to the surface of the 


A device that works like a torque 


and indicates directly the braking torque de- 
veloped by a permanent magnet of the type used 
in electric meters, has been developed by an Italian 
firm, SpA Vizzola, Milan. The device consists of 
twin, small synchronous motors which drive, through 
Willis couple (epicyclic train gearbox), an alu 
The disk is attached to one of the 
gears in the train; an indicator loaded by a spiral 


minum disk. 


acrylic; providing, Bjorksten says, an optically clear 
material with a high degree of abrasion resistance 
The composite sheet also resists crazing by organic 
solvents, another “‘ill 
ously subject. The process has been patented, and is 
being licensed for use 


to which acrylics are notori 


meter... 


spring to the other. A conventional graduated dial, 
with 150 divisions, is used. 

The magnet under test is placed on a slide which 
can be pushed against adjustable stop~logs to posi- 
tion it in respect to the aluminum disk. As this 
is done, the indicator moves through an angle pro 
portional to the braking couple generated by the 


magnet, and the rating is read from the dial 


Plating process that will coat, but not plug... 


the holes in porous parts is claimed by Metals 
Research & Development, Inc, Exeter, Penna. “By 
this method,” says the company, “an inexpensive 
base metal, such as iron . can be given a coating 


which will protect it against extremes of corrosion, 
and the process can be adapted not only to porous 
parts such as filters and self-lubricating bearings, 
but also to more-solid components.” 


Waxes from sugar cane that may be able... 


to replace imported carnauba, ouricuri, and 
candelilla are being developed by US Dept of Agri- 
culture researchers. They foresee new types of coat- 
ings, carbon paper waxes, and a variety of fillers 
and bonding agents. 


Many byproducts are now obtained from sugat 


Can iron-aluminum alloys . . . 


take the place of stainless steel? Metallurgists 
at Martin Company’s Nuclear Div think maybe so. 


As they point out, iron-aluminum alloys show re- 


markable resistance to high-temperature oxidation; 
ind, with moderate chromium additions, to at- 
mospheric corrosion as well. But they've been 
held back by poor ductility at room temperatures, 
low strength at elevated temperatures, and difficul 
ties in welding. 

Recent studies, though, throw new light on the 
reasons for these limitations (among them, a tend- 
ency for a structural change in alloys containing 13 


20 


cane, but fine waxes like carnauba have not been 
produced because no economical separation process 
was available. Now, the USDA’s Southern Research 
Laboratory at New Orleans believes it has such a 
process and says results from pilot experiments are 


good enough to warrant large-scale tests 


to 21% aluminum by weight; and a propensity for 
grain growth at high temperatures), and the Martin 
researchers think these limitations can be overcome. 
Already, they report, several experimental alloys 
(notably, a 5.5% Al-9% Cr and a 7.5% Al1-5% 
Cr) “compare favorably in strength and ductility at 
both high and low temperatures with the ferriti 
stainless steels” and, “in high-temperature service, 
their superior oxidation resistance recommends them 
for immediate use where high-temperature strength 
must be combined with oxidation resistance.” 


—ARG 
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IT’S NOT JUST US: 





Education Worries Soviets Too 


Lonpon—The Russians are express- 
ing “constructive dissatisfaction” with 
their schools. Under scrutiny are the 
relation between theory and practice 
in technical courses; the place of art, 
literature and the humanities in the 
curriculum; and the facilities for train 
ing students in new technolog 
V. P. Yelyutin, Minister 
Education, boasts 
lead the world in outpu 
Still, he says, 
training in C 
puter techniques 
dielectrics, transistors, aut 
trol of production processes and 
strumentation. In these departments 
students should be getting more in 
tensive theoretical training 

College and production experien 
should be more closely mated, Yelyutin 
believes. This is regarded as a maj 
problem in the Soviet Union. During 
the initial two or three years of high 


4 i 


education, he proposes to combine 
study and work around a flexible plan 
that allows days, even years between 
the theoretical and practical phases 

Evening and correspondence courses, 
Yelyutin suggests, should focus on 
the humanities rather than technical 
pursuits. “It is necessary,” he says, 
“that people engaged in useful work 
should be able to attend in their 
spare time institutions where they can 
study the arts and humanities.” 

In general, the Soviets seem to be 
striving for a system that is liberal, 
yet specialized; flexible but tailored 
to the needs of industry 

In their bout with a planned econ 
uny they have produced 4 million 
technologists, including a million fully 
trained engineers. This year alone 
their educational system anticipates 
1 harvest of 290,000 top-qualified spe- 
cialists, including 90,000 engineers 
More than 500,000 students—about 
one-quarter of the nation’s student 
body—are attending teachers’ colleges. 
And 880,000 of the country’s 2 mil 
lion students are supplementing their 
regular studies with evening and cor 
respondence courses 


The problem of training youth is 


entirely cit 
One educator, 
complains that 
often diverted to other 


Some economic coun 


experic 
for the untrained is “‘no living qua onc | 
ters.” The It 


eX +f i 
the young pe 
\ rage ag 


foremen obviously 


Th 
ent 
the need with su 
ple. One area 
gineers, but go 
sorely needed specialists 

ry and for ferr 
ferrous plants, but 

Yelyutin’s ministry, itself, 
fire for the imperfect balan 
and supply. High schools 
f preparit 


ig students for 
ete fields while specialis 


tronics and automation are 


essential. Higher up the 
scale, only one institution, 


cow Power Institute, can 


Recent criticism of educ 


gineers in automation techniques 
it 
probably not a prelude to wh 


( 
personnel changes. Rather, it’s 
f a Soviet attitude Th 


better; how are we 


‘ 


In the view of Drerroir—A 
Khrushchev’s industri 
tion order of last year 
way for improvements 
dental that it is precise] 
rent year, after the 
management of indu 
shortcomings of the 
gineering and_ techn 
have been brought 
Previously, young sp 


tributed mainly from 
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1 oa om. Inertial Navigation 
Ploying young people pening incu. Without Stable Platform 


N. } 


Improve Fifth Wheel 





THE ENGINEERING WEEK 





Cradle-mounted 5th wheel 


is shown tilted forward. Length of rock- 
ing motion is indicated by stop at left, 
center. 


It rides on rollers 
center of 


ind convex membe: 


Phi 


curvature 


tractor side 
design raises the 
for the concave 
above the driver’s head to a position 
it which the wheel's pitch axis comes 
close to the truck’s center of gravity. 
At such a position the velhicle’s dy- 
namic index is increased and vibration 
transmitted from the trailer to the 
tractor, is reduced 

Need for a redesigned wheel has 
been pointed out by the SAE. A spe 
cial SAE subcommittee headed by 
R. N. Janeway, a consulting engineer, 
recently reported on “Better Truck 
Ride for Driver and Cargo.” The com 
mittee, formed at the request of the 
Automobile Manufacturers Associa- 
tion and the Truck Trailer Manufac 
asked to in 

stigate the riding qualities of trucks 

The SAE study, Janeway 

wwed that truck driver in 
three to 


turers Association, was 


five times as much 
lown as forward-and-backward bi 
Much jostling 
the action of the trailer 
Impairment of driver 
idds 
yperating trucks 
The 


lgn ré 


driver riginate 
on the tr 
cfh Icnicy 


both to the 


ind to insur 


from 
ost of 


ince rates 


bration 


committee made several other 
ynmendation 

° Repla ng stiff 

ls of truck and 
prings 

@ Reduce friction of 
lubrication and 


@ Make eat 


spring 
ishion 1 material 
internal SOT] 
it \ bra l W hen i 
standard cab seats, his 
es the 


equen \ lost 


natural 
the 


chick "$ 


cushions 
to the f equency 
r get from the 
Such vibrations 
reinforce one another and total ampli- 
tud 


uck and trail 
suspension system 


may exceed driver's limits 
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Polystyrene Models Speed Design 
Tests for Investment Casting 


A better way to test how 
parts will come through investment- 


CLEVELAND 


casting procedure has been found by 
Precision Metalsmiths, Inc. This in 
vestment-casting company says part 
can be developed most efficiently with 
successive machined from 
polystyrene (see below) 

As a substitute 


CTISIVE 
l 


1 
models 


for the 
patterns 


more ex 
this 
cut-and-try”’ tech 


prototype ap 


proach—literally a 
nique permits alternative d« signs to 
be evaluated quickly, different 
alloys tried for ea of casting 

functional efficiency. If 


] 
relatively 


ind 


the prop 
i 
part is of simple design 


models are machined from pol 


tyrene, then sent stment 
foundn 
they 


production run 


to the nv 
they are ist 
be durin 


ting whe 
CaStTINgG where 


exactly as would g 
If more complicated, 
the part is sepa ited into components, 
cach to be machined from polystyren 
embled int 


: 
1 complete pattern with plastic ad 


Components are then as 


hesives 


NO ELABORATE PREPARATIONS 


Because most machine shops can 
produce _ polystyrene-machined 


terns from simple sketches 


pat- 
ind verbal 


Adhesive does it . . 
Top and center rows show two views of 


instructions, the technique permits 
testing a part even before drawings 
are made. Result: engineering changes 
not apparent in the design stage can 
be made inexpensively even after test- 


no 
ing 


Chart European Plastics 


New Yorx—New plastic materials 
from Europe may be on their way to 
the American market. Robert S. First 
in industrial consultant Foster 
D. Snell, Inc, consulting chemists and 
engineers, are piloting a joint intell 

gence project to flag commercially sig 
nificant European products for Ameri 
can clients. 

The project covering the chemical, 
plastics, and pharmaceutical indus 
tries in England, France, Holland, 
Belgium, Italy, West Germany, 
Sweden, and Switzerland will end in 
a detailed report of 
processes available for license, 
materials involved, US market poten 
tials 


ind 


and 
the raw 


products 


technical feasibility Th 
study to be completed in about a yea 
will be available 
basis to 


and 


on a_ subscription 


a limited number of clients. 





machined polystyrene sections that will be 


joined to form complete prototype pattern (A) for prototype casting (B) 
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COMING EVENTS 


SEPTEMBER 
4-5 .... American Society 


| Engineers, International Conferet 
lution, Hotel Statler, Nev 


American Societ 
| Engineers & American Societ 
vil Engineers, West Ce 
of Applied Mechani 
Lo Angel _ Calif 
8-11... . Society of Autor 
neers, National Farm, Construct 
Industrial Machinery Meeting, Prod 
and Display, Milwaukee 
Milwaukee, Wi 


. oociet ot Plasti 
for the Automo 
Inn & ¢ 


American Societ 
& American Meteorologica 
Second National Conference 
Applied Meteorology Engineering 

<cnittiinieesemitin f Mich., Ann Arbor 
Nuclear reactor for rocket propulsion . . . 15-17... . American Institute of El 
is scheduled for static tests late this year at Los Alamos Scientific Lab facilities, Jackass trical I’ngineers, International Conferen 
Flats, Nev. Developed as part of Project Rover, Kiwi-A (named after the nonflying puter Applications in the Pow 
Australian bird) is shown in its test cell. Tests will probably run into 1959, are expected ndi Sessions also will include the 
to provide vital information on high-temperature behavior of materials, fluid dynamics, lesign of rotating and non-rotating ma 
nutronics, control and mechanical-design requirements for actual nuclear rockets. The hinery, K Edward Sheraton Hotel 
reactor, unshielded and mounted to fire upward, lies on a test car that can be hauled 


(right) to a nearby assembly and disassembly building for examination. Instrument Society of A 


Annual Instrument-Automat 


1 Exhibit, Philadelp] la 





Largest Self-propelled Earth-moving Scraper 


Loncview, Texas—R. G. LeTour- ing Show to demonstrate its appli t ’ a1 Meeting, Benjamin Franklir 
4 , , P 


Standards Engineers Society, 
neau, Inc., has completed the design cation for large scale strip mining , 
of a line of the largest self-propelled Major difference between the power ane ciation of Iron and 
earthmoving scrapers. To be available ful, super-sized scraper and conven | Engineers 98 Iron and Steel 
next month, the first models, like the tional scrapers is that each wheel of xposition vonvention, leveland 
me shown, right, will be in the 70 the new machine will have an individ — 
and 125-ton class, roughly equal to 50 ual electric motor geared directly to 
and 100-cu.yd. capacity. In previous its inner rim, thus providing greater 
designs max capacity was 15-cu.yd._ traction and working power under 
with a few capable of 35 cu.yards. the payload than previously attainabl 
First public showing of one of the Power is supplied by the machine’ 
new 70-ton units will be at the 600-hp dieseldriven generator 
American Mining Congress later this 
month. It will be the first showing of 
any earthmoving machinery by Le 
Tourneau since the company sold out 
its previous line in April 1953 (P.E. 
June 30, 58, p. 16). 
The new self-propelled scrapers are 
the latest step in the development 
of this type of machine, originally 
pioneered by Le Tourneau in 1938, 
and can be expected to play a signif- 
cant role in the country’s multi-billion 
dollar road-building program. The first 
unit is being introduced at the Min- 
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Bits 
and 


Pieces 


THE WEST GERMAN GOVERNMENT . has 
agreed to establish an Institute of 
Technology in Madras, jointly with 
the Indian Government. It will start 
operations in one year. A similar in- 
stitute is being built by the USSR in 
Bombay and 
Kanpur. 


a third is planned in 


STRESSING NEW-PRODUCT FEATURES 
particularly those in appliances, leads 
to increased buying—according to sur- 
vey made by Dr. Eva Mueller, Univ. of 
Mich Survey Research Center. 
Among owners of appliances in un- 
satisfactory condition there was only 
a weak association between purchases 
and interest in new-product features 
the survey showed. 


A SILENT PNEUMATIC RIVETER . report 
edly has been developed in Com 
munist China by increasing the air 
pressure so that a piston rod would 
complete the riveting at one stroke 
instead of as a pneumatic hammer 
operating by repeated blows 


HIGH-SPEED MEASURING installation 





Plutonium recycle reactor . 

under construction at GE’s Hanford Lab- 
oratories, is 
the Lab‘s 
and manager of 
Robert M. Fryar. The reactor is being 
built to demonstrate that plutonium can 
be used as an enriching agent in place 
of the more expensive U-235, and to 
explore the best ways of using the plu- 
tonium. A pilot plant to assemble fuel 
elements is being constructed with the 
project. 


viewed in model stage by 
M. Parker 


engineering, 


manager, Herbert 


reactor 


test reactor 


at the Physics Institute of the USSR 
Academy of Science is able to register 
speeds at one six-millionth of a sec, 
according to a Moscow report. It is 
reported to be 100 times faster than 
instruments available. The d 


vice helps study electric processes in 


now 


atomic nucleii 


SEND AN EMPTY BOTTLE 
to collect air and what do you find? 
Almost none. 
ameng the gases present, but in small 
quantities, and they increased in rela 
tive proportion at high altitudes 
Helium present was 5 molecules pet 
million of air. Work was done by 
Univ of Mich for the Army 
Corps. Bottles similar to those used 
by skin divers were sent up in a 
rocket, then freed from the rocket and 
allowed to open and close at selected 
altitude. 


up 60 miles 


Neon and helium wer« 


Signal 


SOME US SCIENTISTS AT MOSCOW . at- 
tending world scientific meetings there 
received unexpected windfalls of from 
700 to 4,000 rubles apiece (official 
rate of exchange 1 ruble, 25¢; tourist 
rate, 10¢). This represented royalties 
on magazines or books published 
there. The catch: all the rubles must 
be spent in Russia 


MIT Reactor 
Goes Critical 


CaMBRIDGE—A nuclear research r 
actor has gone critical at MIT. The 
reactor similar to the CP-5 at Argonne 
National Lab and to DIMPLE and 
PLUTO at Harwell installations of 
the British Atomic Energy Authority, 
is fueled with enriched uranium-235 

Designed for production of neu 
trons, the reactor will be used to train 
100 students who are expected to en 
roll in MIT’s new Department of 
Nuclear Engineering. It will also be 
wailable to local hospitals for medi 
cal research and treatment 

The reactor’s flux—the 
passing a 


number of 
neutrons sq cm a sec—1! 
10", high for a research type reactor 
Its aluminum core has positions for 30 
fuel elements though 
presently used. 
Among investigations expected to 
be made with the reactor are studies 
of mechanical wear for such compon 


77 


only 22 are 


ents as piston rings, research on new 
materials, studies of the effect of ra- 
diation on metals, other materials 


High flying oxygen... 

is supplied by Linde Co’s liquid oxygen 
converter. The converter presently is being 
used to supply oxygen to crew members 
of the B-52 heavy bomber 


LOX Converter for B-52 


New 


oxvgen 


York—A new 25-liter liquid 

converter for the Boeing 
B-52G is in production at the Linde 
Co.’s (Div of Union Carbide Corp) 
Speedway, Ind. plant. Known as the 
ME-3, the converter is made with a 
tainless steel inner shell and alumi 
num outer shell. It weighs 40-Ib and 
can be installed in a space as small as 
18-in. high and 193-in. dia. 

The vacuum between the 
converters concentric shells is in 
ulated with a special insulation de 
veloped by Linde. The insulation is 
said to retard oxygen evaporation for 
from 5-6 hours in the event of a leak 
in the outer shell 

Under normal conditions the ME-3 
supplies enough oxygen to sustain four 
at altitudes 35,000 ft for 
30 hrs. The 25 liters of liquid oxygen 
mvert to 21,525 liters or 760 cu ft 


f breathing 


spac e 


men above 


oxygen. At operating 
pressure of 300 psig, the converter 
will than 150 liters of 
gaseous oxygen per minute 


deliver more 


The converter is designed to meet 
MIL spec C-25674 and will meet spe 
The 


converter is guaranteed for one year 


cial severe vibration standards 


against evaporation loss in excess of 
pecs for a 24-hour period. 
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What's Your Rust Index ? 


Cuicaco—Rust costs American in- 
dustry and homeowners $73 billion 
a year. Some regions are more vulner 
able to its attack than others and these 
geographical variations are now meas 
ured in a rust index worked out by 
Rust-Oleum Corp. It shows rate of 
rust for all US cities over 10,000 and 
is based on data collected 
years rhe company’s tests found 
that in the nation’s fastest rusting 
cities—Miami; Erie, Penna; Buffalo 
and Rochester, NY—a piece of un 
coated steel will corrode badly within 
3 years. At other end of the scale, 
uneoated steel will last 15 years o1 
more in Tuscon, Ariz., or Roswell and 
Santa Fe, NM 

The control material used in the 
long tests is a 5 x 10-in. sheet of 
low-carbon, cold-rolled 28-gage steel. 
From such panels placed in 523 US 
cities and checked periodically came 
the nationwide rust index. 

It shows that rust advances more 
slowly in rural than industrial areas. 
(Index for lowa City, for example, is 
8 years 1 month; for Pittsburg, 3 years 


over 25 


1 month.) Oxygen, water, and ultra 
violet (sunlight), with some aid from 
wind and dust, are the ingredients of 
corrosion in farmlands. Their rate, 
of course, varies with amount of rain 
fall, sun, etc. 

In urban areas, rust is accelerated 
by industrial gases, primarily com 
pounds of sulphur that dissolve in th 
air. Dew, rain, or fog, when they mix 
with sulphur compounds, become 
weak acids and act as electrolytes that 
speed corrosion. Airborne 
cinders, fly ash and 
also aggravate rust. 

In salt water atmosphere, humidity 
and salt combine to eause rapid pit 
ting on steel surfaces and weaken the 
structure more than uniform corrosion 
does. Most severe corrosion in coastal 
regions occurs on the splash zone— 
the steel surfaces that lie above high 
tide. This is where the material is 
both constantly wet and exposed to 
oxygen. Severe Mobile 
or New Orleans will show in 3 years 
1 month 

Of the sum lost each vear from 


chlorides, 


chemical dust 


corrosion in 





" —E 
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Corrosion map... 


worked up by Rust-Oleum Corp shows the number of years and months required in 
various US areas for severe corrosion of uncoated steel. 
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rosion, the railroads bear $500 million 
the study notes. Other major losses 
are the Navy, $100 million; farmers, 
$300 million; and homeowners, $14 
billion. Cables, pipes and founda 
tions suffer $l-billion damage a yeat 


Britain Steps-up 
Design on Sub Tanker 


Mitchell Engineering Lt 


s proceeding full-speed ahead 


lLLONDON 


ubmarine tankel 


It ha 


oncept of a | 
ered by a nuclear 

tracted for a feasibility 
with 


bined preliminary d 


and now hopes it can offer cust 


i firm design in about two year 
The new work will be 
Sanders-Roe Ltd, the company 
did initial hydrodynamic reseat 
the project for Mitchell. When 
pleted—in about eight or nine months 
the data will be sufficient f 
on final design 
Sanders-Roe studies will 1 
the power plant. T 
by Mitchell Engineering, whicl 
nancing all the tanker resear 


lane hx 
GO DY) 


that 


his will be d 


reactor 
Machine & 


around a boiling-water 


plied by the American 
Foundry Co 
ubmarine tanker 


speed 


Economics of a 
savings from greater 
higher initial 
Mitchell is not 


cost estimates 


nvolve 


and operating costs 
yet prepared to offer 
The speed now thought 
and 80,- 


ippears to be the m« 


optimum about 35 knots, 


OOO tons st eECco- 
nomical size. 
Iron ore 


bably 


transport is forecast as 


the first use for a nuclear sub 
possibly out of Hudson Bay, 
] 


’ 
tanker! | 


ere ice balks removal of ore by 
sel for seven month 

But Mitchell also 

interest by oil com] 
predicts that a submarine trip from 
the Middle East via the Cape of Good 
Hope would show timesaving over a 


the year. 


much yanies 


urface trip via the Suez Canal 


Computers 
Speed Design 


High-freque n 
ment including pulse transf 


radar 


PITTSBURGH 


and pulse generators a 

completely designed in minut 
Westinghouse Electric Corp 
cialty transformer department 


Programs are now available t 





sign transformers with pulse widths 
from 4 to 16 microseconds, power 
iatings through 200 kw, turns ratio 
up to 20 to 1 and peak voltage ratings 
in excess of 200 kv. Such units gen 
erally are used as interstage grid drivers 
or output transformers 

In producing a design, the 
puter 


com 
compares specifications for a 
transformer with information 
stored in its memory bank. The com- 
puter then assumes a general design 
and proceeds with design calculations 
until it reaches a point where char- 
acteristics of the assumed unit are 
outside the specifications. It then au- 
tomatically repeats earlier steps ad- 
justing physical quantities and pro 
portions so that design is compatible 
with specifications. 

[he method gives Westinghouse 
engineers intermediate design values 
to use while working toward the final 
design. With these, the engineers can 
study the effects of parameter variation 
on transformer design 

Westinghouse says design by com 
puter offers several advantages to the 
customer: 


new 


e Faster design means faster de 
livery. 
achieved 


the 


e Design consistency is 
because the computer uses 
philosophy on all designs 

e Design quality is improved b 
cause more precise limits within the 
program are maintained 

e During negotiation com 
puters can give de Sign data que kly 


Sariic¢ 


stage 





Now a plane, now a missile 

Lockheed’s new Kingfisher target missile 
provides Army with first realistic test of 
Artist's conception 
shows how it can simulate electronically 
a variety of missiles and aircraft (phantom 
below) without itself being damaged. This 
enables Army to test defensive missiles at 
a fraction of the cost of methods in which 
expensive birds (World War Il 
bombers) are destroyed. Ultrasonic speeds 
are also achieved 


a defensive missile. 


target 


Equipped with elec- 
tronic scoreboard to record automatically 
either hits or and 
angle of the interceptor, Kingfisher was 
recently “knocked from the sky” by the 
missile Talos during test at White Sands 
Missile Range in New Mexico. 


mis-distance, pass 


READER TO EDITOR 


~— 


> 


Mode! 0319 


Ww 


yr Cover Stash © (Wething Machine 
Russian English 
Looks a Little Similar 
Io the Editor: 

I thought you would be 
seeing my English Hoover washing ma 
hine model 0319. It looks like a dead 
ringer for the Russian model you pub 
lished in your Moscow issue (July 14, 

—OLIvVER Batt 
Nottingham, England 


interested in 


p 29 


Ep r'hey copied all they could follow, 
but they couldn’t copy my mind, so we 
left them sweating and stealing a year and 


1 half behind.” Rudyard Kipling 


Five-sided V-belt 
lo the Editor: 

Mr. H. Koslow 
{ a “V-belt made with fi i 
stead of the usual four... . the 
ould be rotated periodically to distribute 
the wear equally on all sides.” 

Ihe elimination of periodic rotation 
would seem to some merit. Why 
lon’t they research and develop this typ 
if belt in which the molding process in 
orporates a ¢ turn at the 
Mobius) to produce 


iiteed to equalize wear of 


suggest 


have 


joint (a la 
self-rotating gua 
belting 
| agree that the molding of such a twist 
more complicated than that of a fiv 
ded belt but the advantages are interest 
ng if it -J. D. Campseti 
Remington Arms Co, In 

Ilion, N. Y 


drive 
ould be done - 


Torsion Springs Not New 
lo the Editor 
You say, “torsion bar springing, 
luced with the Morris Minor in 194§ 
ind used by British Motor Cars, has not 
en adopted elsewhere” (July 7, p 19 
Torsion bar suspension has been used on 
the Citroen, Jaguar, Riley, Bristol and 
many others —R. S. E,uiott 
Chief Engineer 
North American Marine 
Warsaw, Ind 


e The article was published just about 
the way our London editor sent it in and 
the error slipped past several editors who 
certainly should have caught it—FEp 


Speed Control for Cars 
l'o the Editor 
In the June 30 issue 
Why Don’t They Re 
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velop’’ concerning an auto governor would 
seem to have already been answered by 
our Perfect Circle Speedostat. It is ele 
trically and is the control 
1958 Chrysler and Imperial 
automobiles under the name of Auto-Pilot 
Next year, it will be optional equipment 
on one of the other Big Three makes 
—JoHN SENN 
Perfect Circle Corp 
Hagerstown, Ind 


driven device 


offered on 


Personnel Men—Closed-minded 
Extroverts 


To the Editor: 

“Can you Spot a Creative Engineer?” 
June 16, p 30), should be listed as “re 
quired reading” for all personnel men, 
ind particularly those whose chief busi 
that of interviewing prospective 
engineers and designers. Far too few per 
sonnel even a “nodding” a 
quaintance with engineering requirements 
and haven’t the notion how an 
engineer or a designer works or thinks, or 
what makes him tick 
engineer is just 
rapidly 


ness 1S 
men have 
foggiest 


l'o most of them an 
member of th 


onglomeration of “hired 


another 


} growing 
] 


ip 
Almost without exception, the good en 


imtro 
tts. On the other hand, most person 
1 men are extrovert They have to 
e in order to work, as they do, with all 
here is no brand of 
that of the intro 
lhat 
fact does more to breed an atmosphere of 
nisunderstanding, mutual distrust and 
lislike between the two groups than any 

one thing 

an engineering education, or 


nee! and creative designers are 


orts ot people 
, 
ntolerance as strong as 


vert for the extrovert, and vice versa 


More personnel men 
better 
t, more personnel men who have actually 
practiced engineering for a few 
suld well serve to alleviate a lot 
inpleasantness 
I passed my copy of PE to 
nan of my acquaintance and 
re id he arti le He 
lays later, and was very much upset 
As a matter of fact, he “‘blew his stack.” 
“What t] hell does this fellow 
Lichtgarn think he’s going to accom 
plish,” he said, “by making us personnel 
eople look like a lot of idiots who don’t 
know our jobs?” He went on to preach 
the personnel man’s gospel that everybod 
work alone 
man is no 
man with 


vears 


of thi 


4 personnel 

isked him to 
) 

called me a 


ouplk 


in the | 


knows that a man who likes t 
intisocial, and an antisocial 
good for busines A) any 
iny common sense knows that a man who 
often than twice in 
a job-hopper whose pres 
organization always 
His inherent chronic dissatisfa 
tion is contagious, and pretty soon every 
body in the place becomes infected and 

vants to go hunting greener pastures 
As long as some personnel men hold 
pinions of that sort there is bound to be 
in atmosphere of dislike and distrust 
n out-and-out hostility, between engi 

ind personnel men 

Larry Cospurn 


Akron, Ohio 


changes job 
1 lifetime is 
ence in an 
trouble. 


more 


causes 


1958 











Climax Develops an Extremely Tough, 
Abrasion-resistant Chrome-Moly White Lron 


New Alloy Proves Superior 
in Erosive Applications 


lartensitk 


white iron has 
and resist- 


Alloy 42. Its 


properties are 


xceptionally tough 
It’s called 
nation ol 
vhi n consists 
carbides favorably 
martensite 
especially 
to erosive 
impellers, 
pug mill 
and chute l 
’ a reated Al V 12 
5” sand pump handling 
taconite 
1.000 


Heat Treating Improves the 
Wear Resistance of Gray Iron 


Heat treating can improve many of 
, particularly 
resistance in 
il gray iron is 
than that of pearl- 
th cams and similar parts, 
ig provides wear re- 
sistance than ing and hardening 
to the same hard Surface hardening 
s Trequently l for gray iron be- 
= weal 


on 


propertie IT gr iron 


Wear 


temperet 


resistance 

quens ed-al 
many 
itic irons. W 


lencni! 


times greater 


better 


juenc 


+] ‘ lx, 
ause It 10% ally 


minimum 
Why Moly Iron Bulletin +6 contains 
valuable information ¢ 
ing, annealing 
} 


mo 


resistance 
with distort 
n surface harden- 
stress-relieving 
This bulletin 

obtained 
drums, 
valve 


and 
ybdenum-alloyed irons. T 
s examples of improvemer 

tappets, 


tool ways. 


Cr type of martensitic iron lasted onl 
350 to 400 hours. 

Because of its toughness, Alloy 
also be used where moderate 
would cause low alloy types of whi 
iron to break or spall. And it may pro 
more economical than the soft 1 
parts or linings now used in various 
abrasive applications. Its resistance to 
tearing by tramp coarse materials and 
chemical attacks by oils and other organic 
compounds is an obvious advantage 

The recommended composition range 
is: Carbon 3.00-3.50% ; Silicon 0.30-0.60; 
Manganese 0.60-0.90; Chromium 
18.0; Molybdenum 2.75-3.25. 

4 Climax bulletin on Alloy 
melting asting, 
shrinkage, treatment, 
physical properties, machinability, wel 

and cutting. For a 
the 


412 car 


+ 


impacts 


hher 
1ODeT 


cusses molds 


and ¢ 
heat struct 
free copy, 


coupon. 





Flame hardening the teeth on a sprocket im- 
proves wear resistance with minimum distortion 


For a 


free copy of “Why Moly Iron 
Bulletin +6,” circle #2 on the co (por 





Tempering Low-Alloy 
Creep-Resistant Steels 
discusses the 
ybdenum and 
steels with high 
between 


4 recent British | 
roles of 
vanadi 
creep strength. The relation 


crete p prope rties 


ipe! 
1 


chromium, mol 


, microstructure changes 


s given special 


and carbide compositior 
attention 

Foracopy of “The Tempering of Low- 
alloy Creep-resistant Steels Containing 
Chromium, Molybdenum and Vanadium” 
by E. Smith and J. Nutting, circle #6. 


Moly Helps High Alloys 
Fight Corrosive Attacks 
Highly alloyed materials are playing 


a greater part in combating corrosion. 
A current paper on these alloys con- 


siders the molybdenum 
length and also 
alloys and silicon-bearing alloys 

For copies of this paper, “High Alloys 
to Combat Corrosion” by E. D. Weisert 


circle #7. 


bearing al 


discusses co 


Thermenol Shows Excellent 
Resistance to Heat, Corrosion 


Thermenol, an iron-aluminum-molyb- 
denum magnetic alloy, compares favor 
ably with other high-temperature 
materials, and in some cases 
even better service. For 
alloys, it doesn’t lose ter strength 
rapidly up to 1200 F. It also has excel- 
lent resistance to oxidizing and sulfur 
bearing atmospheres at high tempera 
tures. 

For a copy of “Iron-aluminum Mag- 
netic Alloy Has Excellent Heat Resist- 
ance,” circle 


promises 
unlike many 


isile 


#8 


PRODUCT ENGINEERING « September 1, 1958 


Moly in 


Casting 


Nickel-base 

Alloys Improves 

High Temperature Service 
Molybdenur 


nickel pase 
ively } 
One of the all 
yood castal 
strength at 
(muc bett 
all y 
For free eR “Some 
of Nickel-base Casting 
temperature Service” by D.R.V 


J. F. Gregg. « ( 


( 


Cast Steels Studied 
at Low Temperatures 


The Bri 
Association 


> are clearly wl 

% Mn and 1.5 Mn-1 
Impact Properties of Cast Steel” by \i 
and G. M. Mic] 


Jacksor 


New Data 


Low Carbon Bainitic Steels 


Available on 


St die ~ 
based on 
strengths uy 
obtained withir 
a wide range of 
low-carbon baini 
combination o 
rolled or as-aiz 
can be obtained in 


nardenabilit 


¢ 
ry 


properties ant 


nake the 
high-strengt 


1lé@ DLOCKS, 


Properties 
ilioys for High 


i “The Low-temperature 


j 


For copies ¢ “Low-carbon Bainiti« 


Steels” by K. J. 1h I 


Climax Molybdenum Co. Division, Dept 
American Metal Climax, Inc 
500 Fifth Avenue, New York 36, N. Y 


4 


I'd like more information or 
1 2 3 a 5 

Name 

Company 


Street 


City 
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for instruments, timing devices, re eer ee 


control apparatus and similar applications 
How to make 


motors last 
longer 


Careful maintenance is the 
best and least expensive 
way of getting dependable 
service and long life from 
your fractional horsepower: 
electric motors. Here are 
maintenance suggestions 


Be sure loads do not lock on 

reducer motors. Provide a 

friction clutch if there is 

any possibility that the 

driven shaft may be locked. 

Such locking will quickly 

build up a _ tremendous 

force within the reducer 

gears...causing them to 

strip or break. If you must 

use a flywheel, attach it to 

USE BODINE K-2 MOTORS [| *2cncuSis 
motor shaft, not a 

speed shaft. If a flywheel is 

-++they’re small, only 2%” high attached to a low-speed 

shaft, it tends to keep this 

shaft turning after the 


* oo 
instantly reversible liaamaiednied, ...otith 


the same effect as locking 


totally enclosed the driven shaft. 


1 1 Be sure your motor is properly 

Y2000 to Y’soo horsepower cle armani fd ie 

essary to move your motor 

from one job to another... 

This Bodine Type K-2, ball bearing motor is among the smallest distributed- or to operate it continuously 
- 4 ¢ ( s ol ave 

wound motors manufactured today. It’s ideal for those “‘hard-to-get-at and seg sae 2 agate 
periods of time, be sure it 
: ; is rated properly. For ex- 
It delivers considerably more power than “‘clock-type” motors, and it’s particu- ample, one type of motor 


out-of-the-way” installations because of its small size and extreme dependability. 


al . ° ° . ‘ ‘- : -ate 0 -rmitte 
larly well-suited for powering instruments, timers, controls...and similar is rated for intermittent 
duty because the tempera- 


equipment requiring relatively low output, and steady, trouble-free service. ture rise within the motor 
will not be excessive. If you 

Bodine K-2 motors are available synchronous or nonsynchronous. .. and with put this same motor on a 
: . continuous duty applica- 

or without speed reducers. Speed reducer models have high starting torque of tion, there will be an ex- 
cessive temperature rise 
which will burn out the 
motor...or at least 
deteriorate the insulation. 


not less than 150% of full load torque at room temperature. 


Write for bulletin 1024A, 
“Bodine Type K-2 Motors’’. . . bulletin 10238, 
‘Bodine Parallel Shaft Speed Reducer Motors”’ , Free copies of 
article on temperature 
rise measurements 


BODINE ELECTRIC CO., 2260 W. OHIO ST., CHICAGO 12 available 


Three of the fundamental 
methods for temperature 
i=18) 2) | N = rise determinations set up 
by the American Institute 
of Electrical Engineers are 


horsepower ... the power behind the leading products discussed in the latest issue 
of “The Motorgram,” a 


Len ne@) -l— bimonthly publication. 


Copies are available on 
request. 


fractional / 


The Bodine line includes 265 different stock types and sizes ready for fast shipment. 
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PERSRECTIVES 





in design and developm: 


N i s < « , 7 < < Crossroads s t i ay vid 
Japan: the Design fidsummer 1958 found Japan’s economy at a crossroads. Its remarkabl 


‘ 7 recovery and development in the postwar period—probably equaled only by 
Competitor West Germany’s—seems to be leveling off. Yet the Japanese believe the 
nith Problems high rate of economic development which their country has experienced 
in the last decade must be maintained. ( National income up an innual 
average rate of 11.4% since 1950—compared with 4°; during the 1930s.) 

Key to Japan’s hopes are exports. Today they are triple what they wer 
in 1950 ($2.858 billion in 1957). But Japan’s chief problem is that there 
are no raw materials within the country to maintain the flow of thesé 
exports. Japan must import these raw materials, add a labor content, then 
export products to world markets at competitive prices. The world’s best 
markets lie farthest from Japan and most of her present sources of raw 
materials are distant. (Political and economic difficulties have eliminated 
mainland China as a supplier and a market.) Japan's best customer today 
is the US, but Japan here runs a trade-balance deficit of a half billion 
dollars. To help reverse this trend, the Japanese—with considerable success 
—are pushing high-quality cameras, transistorized radios, and hope to get 
into such things as electronic computers. 

Better design and higher efficiency in Japanese plants will play an 
increasing role in these attempts. The Japanese see themselves as more 
fitted than Western European and American manufacturers to meet the 
needs of the Afro-Asian developing economies. Furthermore, they believe 
their lower volume of mass production permits them to make the kinds 
of specialized products these countries need. In autos, for example, Japanes 
feel that the car built to stand rough treatment by the semiskilled Japanese 
driver and the poor roads of his islands, suits the needs of Burmese high 
ways better than a US- or European-built machine. Nippon hopes to 
apply this general principle to such things as power-generating equi| 
ment, textile machinery, and metalworking tools. 

In the past, Japanese designers have failed to provide this leadership in 
export-market designing for two reasons: Markets have not existed; a 
slavish devotion to copying the advanced techniques of the West 


Indirect A id However, there are signs of change. Economic-development programs of 
? as such countries as India and Pakistan offer hope of new markets for Japa 
from the l S nese products. US aid programs for the Middle East and Southeast Asia 
will inevitably benefit Japanese exporters—though indirectly 

Note also a new attitude toward design developing in Japan. It has 
many components. Partly it is simply the psychological attitude of younger 
Japanese businessmen, ashamed of their reputation for pirating design 
(PE—July 21, p 20) There is also increasing awareness that this nation 
has a cultural tradition in the plastic arts which will in time be used 
most designers believe, for machinery and industrial-appearance design 

Simultaneously the Japanese are trying to improve their manufacturing 
methods. No factory owner in the world is more aware of the importance 
of up-to-date machinery than is the average Japanese industrialist. Bu 
medium- and small-scale Japanese industry does not have a capital str 


us 


ture that permits investment in costly plant renovation. And Japanes 
manufacturers are finding that unskilled labor is not “cheap” in long 
term competition. All this points to an increasing interest in new theories 


of machine design and automation. PAUL ANDERSON 
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twuagr- Sy 
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i COOPER: 
BESSEMER 


eo 4.2 ms 


25 


hy 
Beg 


Engine, Boiler, Turbine, and Control Manufacturers specify . . . 


@ 
HEIM Uuibal SPHERICAL BEARING 


For changing lateral motion or power to vertical or transverse 
motion, many rod assembly designs are used. Some of the fac- 
tors which influence the design of a push-pull rod assembly are: 
Load — compression, tension, or vibration 

Length — as it affects column strength. 

Space allotted — envelope dimensions. 


End fittings — method of attachment to adjacent operating 
units. 


The majority of rods used in linkages have male threaded ends 
to which an adjustable rod end bearing is attached. The rods may 
also be female threaded with a Heim Unibal male rod end bear 
ing. This type of assembly presents some advantages in that the 
smallest diameter of the Unibal may be closer to the point of 
attachment. 


See illustration of both methods. 


THE HEIM COMPA 


For Prompt Service 


, contact any one of our more than 


ROD ENDS 


a LOy 


_fan& 


Y 


Because of the universal motion of the single ball 


with adjustable male 
uniba 
bearing 


the Heim Unibal Bearing has the ability to correct 


shaft or linkage misalignment in all directions 


Assembly is quick and simple. Greater load ratings 


for substantially smaller dimensions are attained 


Many leading manufacturers of equipment requiring 


push-pull linkages depend on Heim Unibal 


Call or write now for engineering advice and complete 


Catalog. Also list of distributors and representatives 


NY catrrreco. CONN 


150 distributing points across the « 
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Product HHORIZONS 


. ~ 
Engineerin 
9 9 September 1, 1958 


Standardized BRAIN? 


Once, long ago, when th 
had a name. That was proper 
design. For most of a centur 
their own designs for steam locomotives, ordering « 
type. Build 
every repair jOD Was Indl 
hen General Motors 
standard sizes, so that 
and stocked. The next 
uled major maintenance 
road could send its « 
The diesel caught 
formula. ‘Thé 


railroad buffs, the 


many 
phy shi 
should eliminate 


horse-and-bugg\ 


I ind ind 


when the 


iSS¢ mbly 


som 

drawn. Ther 
i i 
O a2Qvahced and 
iuction and som 
l‘omorrow t 


] 
aeve lop new, 





“Haus der Konstrukteure” is 
DEMAG’s technical center at 
Duisberg, Germany. Here more 
than 1000 engineers and technical 
staff design mechanical plant 

and equipment for steel works 


all over the world 


EnsSsinmneeringe in 


--. a quick icook 


While visiting Product Engineering field offices in major European cities, 

Chief Editor Tangerman also had opportunity to meet and talk with engineers 

in London, Hannover, Zurich, Baden, Milan, Turin and Stockholm. Here is a digest of 
current opinion he gathered on training, advancement, availability 

and use of engineers, design and R & D organization. 


E. J. TANGERMAN, | Editor 





B.: 


pean and 
COMPANIES INTERVIEWED even in the 
ENGLAND 


The Institution of Engineering Designers, London 
GERMANY 
Siemens & Halske, Munich, communications-equipment 
division of Siemens-Schuckertwerke, power equipment 
DEMAG Aktiengesellschaft, Duisberg, steel-mill, handling * 
SWITZERLAND willing to dis 
MAAG, Zurich, gear-making machinery, gears design devel 
Brown-Boveri AG, Baden, electrical and hydraulic machinery several R & 
Zurich Federal Technical University intormat 
ITALY 


on 
cases extrem 
Innocenti, Milan, scooters, machine tools, steel-mill equipt In general 
Fiat, Turin, automobiles, appliances, aircraft is not 
SWEDEN dvertising o1 


Telefonaktiebolaget L. M. Ericcson, Stockholm, telephones men. But 


near 


in three companic was guided by a man 
vho has no actual US equivalent n engi r on the 
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Lie fF fF ef ff GT RG GG 
en Colitomia and New Je 
LmnniataeR ee ee relative term; there 


sufficient numbe1 


iiss 61, Oct. 1 
LL in Europe the la 


with shortage th 


Th ee men. As at 
(Ln? CT A premium for cngit 


iround of y 


Leg 8 8 8. BB Be ae | ments have : 
. ee ee vee 
“Os i ‘a 7 2) ee Liaries Nave rit 
17 a —_ iav of course, still 
la rernape ery imental 
r¢ 
can't 
we use 
weight h 
tend to b 
Starting 


SON te 
t 


EUROPE 


me function is to escort visiting 

ughly familiar with all depart 

ynnoisseur of foods and wines, but 

engineer.” This insures max 
for the time spent, both 


ty 


The New Man 
raining of engineers is a problem not unique 
Graduates o iropean colleges also must be train 


much the 1m 


been the same ptr yblem 

ent years, although the di 
ngineering talent to particula 
iced. At Siemens & Halske, fo 
diploma engineers to five prac week 
] 


. hh! ; 
rine€ers is taine ind there is extensive u vailaDle t 


l en 
of technicians sist them Technical draftsmen i round 


¢} 


iO ft 


Germany are the graduates of a 3-yea1 apprentice cours¢ the quick Wa 
may be men or women.) General practice is to supp iate nationalit 
cach diploma engineer with a staff of less highly trained p talian 
people to handle details. At DEMAG, there is o1 I Innocenti, 
gineer for each four employees, a rather high ratio I 

There has been an engineer shortage in Germany and 
Switzerland, but not in Italy or Sweden. Executives in 
Italy feel the reason it did not develop so soon there i 
that the release of engineers from military production 
gave a surplus that has only now been absorbed. (This ery, and 50( 
factor has been very important in the US as well—tecall everal hundred 
the far-reaching effect of cancellation of the North Ameri ponsored spec 
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EUROPE... 


Fiat’s G91 fighter was 
the winner in the NATO 
design competition, can 
operate on grass or 
semi-airfields with short 
takeoff and landing 
requirements. It has a 
Bristol Orpheus turbojet 
capable of 4850-lb 
thrust, is being built for 
most NATO members 


Y 


which Innocenti has sent men. The company 
engineer training courses and human-relation 
ror executive 


Engineer Training 
Ad 


Ni ZC 


iced training is apparently not so formal or o1 
is it is in the US but it does exist, both on 


i-plant and cooperative bases 


1 
| 
Innocenti, which builds 
sses and Mesta machines (both American 

has sent two engineers to Clearing, five 
Mesta and several to Vickers for specialized training 
operated with Fiat on electronic training, sent 

tate institute for management training. Brown 
is set up specialists or hobbyists among its en 
to give specialty training courses to fellow en 
neers during winter months. ‘The Swiss Federal 
Government also supports schools, including one for 
foreman training at Winterthur. (Brown-Boveri also has 


i very elaborate 4-vear apprentice training program 


Siemens-Halske, communications-equipment division of 
still-larger Siemens-Schuckertwerke which makes 
power equipment, is a large complex similar to GE ot 
Westinghouse here. Its training facilities are similarly 
mmplex. It does a great deal of training of its own en 
gineers—even to the extent of providing its own courses 
taught by S-H experts, with special titles for the en 
gineers who take them. Major attention is given to 
placement; the engineering-college graduate has a 1- o1 
2-year apprentice course and is allowed to try various 
lepartments before he selects his own specialty. This 
is the result of the fact that S-H hires some 500 new 
engineers a year, and Siemens-Schuckert another 1000 
These numbers make it possible also for the company 

to aid the engineer (six semesters of basics) to go on 
with night study to win his diploma (8 or 10 semesters), 
and from that to his doctorate. There is an interesting 
idelight to this latter degree; S-H has frequently hired 
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1 university professor to supervise needed research, with 


the proviso that an S-H diploma engineer do the actual 
rk at the plant, with credit towards his doctorate. The 


ompany has on occasion also supported a man in outside 


’ 1 


daytime study where direct value to t iny W 


evident. Groups of engineers are drawn 


l ld\ 


cle partments ft management training 


irdinal principle to promote from within 


Management by Engineers 


Management of European producing capital 


I 

roods is much more likely to be made engin 

than it is in the US, because of the g1 é 

tached there to ich_ training Thus while Phillip 
H land ind Al G r¢ 1i¢ wily sal s-O I | 


€ rienced because 
roods interests, Siemens is heavily en 


I 


of their consumer 


gineer-oriented. This results in the department set up 


with an engineer as manager and a personnel specialist 


as his assistant, instead of the opposite arrangement founc 


in the US. It also results in provision for tl 


tne engineel 
who does not want to manage—he becomes scientif 
consultant,” with roughly the same financial and 
recognition as a manager. 

At MAAG, in Switzerland, all department heads ar« 
engineers (mostly from Zurich University, by coinci 
dence), even in sales, because so much engineering is 
involved in gear machinery. The same reasoning applies 
at Ericcson in Sweden, because of the technology behind 
the telephone, and in the USSR, because of the necessity 
of providing so much basic engineering with products 
The effect seems to be greater pride in producing a 
quality product, with emphasis on excellent detailing 
rather than on profit margin 
Cherchez la Femme 

Some 30% of Soviet engineers ar 


re said to be women, 


as compared with 51 of the enrollment at Moscow 
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University (emphasis on physical sciences) and 51% of 
the general population. As nearly as I could observe 
while in the USSR, no distinctions were made between 
the sexes as to prerogatives, income, assignments, ort 
other factors, although major executives in engineering 
were principally men. Has this had any effect on prac 
tices in Western Europe, where traditionally women walk 
1 step or two behind men? I asked the question in 
everal countries. The answer in Germany was a uniform 
nd firm “No!” Women are still without portfolio in 
engineering. 

There were no women in engineering in Switzerland, 
Italy, or Sweden either, and the attitude was generally 
that this is no career for a woman. This point of view is, 
incidentally, a quite common one in the US as well. For 
the last 30 vears, the woman engineering student has 
been disregarded—if not mistreated—by her male col 
leagues, and the woman engincer in industry frequent) 
has a comparatively rough time 

In the USSR, I met a number of woman engincers 
ind as nearly as I could discern, no distinctions wer 
made. Four of five department-head engineers to whom 
[ talked at th 
poke some English. I saw one or two elsewhere, a 
working side by side with 
men, on the same jobs. There were female streetsweeper 


laborers, iftsmen, machinists, a 


Polytechnical Museum were women; all 
vell, plus countless women 


painters, well as ma 


i 
chine operators 
It seems strange and impractical of the West to restrict 


women in engineering so arbitrarily under the circum 
stances. Both in America, where the lady goes first, and 
in Europe, where she dutifully follows a man, we have 
restrictions; but in Russia she scems to walk abreast as 


the posters show her 


R & D Setups 


Cparathihg it l l Ccrill 


indR&D 


certain wheth« 


etups ] 
enginee! | be groupec subdivided by plant 
MAAG, for cxample, |} just split off its R & D group 
This work w formerl 


mer experience, and 


based almost entirely on custo 
was an informal process among 
designers and department managers. Now there is a 
technical manager, with an electrical and electronic en 
ginecr, doing R & D, just as there is a metallurgist doing 


theory in metals while a practical heat treater head 


heat-treating departm¢ nt 
MAAG and SIP, both machine-tool builders, do al 
their own research, practically speaking. Like most Eu 
ropean plants, they don’t want their projects noised 
ibout. They 
such things as special tests on fatigue of gears at the 
University of Zurich), but do use lab facilities of larger 
her-Wy\ 


do not use colleges in research (except for 


ompanies when necessa for example, Fs 
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Research at Innocenti, Milan 
centered in this new building, 
fully equipped with labs, drafting 
rooms, an extensive library 
and model shop. 


for tensile, compression ind impact te 
has the needed equipment 

At Brown-Boveri, design is subdivided 
and thermal, each with its own engineering 
However, a combined research lab w 
though each has its own laboratory as 
plant does. The central lab takes uy 
Fabrikstudicren Bureau 

to broad problems. Di 


distributed on an irregular basis, but 


just as a central 
facturing answers 
meetings of executives to learn of m 
among departments every two montl 
crings in a local theatre at which employ 
ef development 

In the light of US repo 
great deal of research, | 
the amount of developm 
the current sales picture 
well, there is no pressure t 
I suppose, a reflection of tl 


f capital available for 


is spent where it isn’t vital 


however that European 
ialized l Ameri in 
nass market Ther 


: 2 = 
search and detail design 


apital-goods plants, to tah ire of 
Each department it DEMAG 

gineering setup—for design and 

technical center at Duisb 

hich is departmentalized 


company s engineers 


still report to separate 
ness d A 

he path to interchange 
printing and distributi 
DEMAG New 

DEMAG alsé 

the ‘Technical 
meets about four 
inanager to review accumula 
ects It contains about 
theoretical and practical 

ts members are profess 
re leading men of 

Siemens-Halske 
R & D ind produ t dc en 

ymmbined. Research teams a1 

ind a team from one depa 
from another on a similar p1 

ind discoveries are detailed in writte1 
to all departments—another 
cation. Research can be done outside 
Currently, about 10% 


assurance 


permission 





EUROPE... 


Zurich University is one of two major sources 
for Swiss diploma engineers. It has very modern 
engineering facilities—even the PRODUCT 
ENGINEERING Zurich editor, a graduate, has his 


own small lab for work he is doing on instruments. 


ee ae - 


basic research; in semiconductors it runs as high a 
50% because of the newness of this field. 

S-H, incidentally, has its own special industrial-design 
group. It also has a separate group—the Technische 
\bteilung (“Technical Dept’ for cost and quality 
control, redesign and appearance, which handles conver 
sion of a prototype design to quantity production 

Innocenti has all R & D centralized in its “‘researcl 
center’’—even nuclear power. Programs come from 
management and are developed in collaboration with 
the technical staff in the sponsoring department. Outsid 
consultant specialists may be brought in to handle re 
search for specialized products (one on pipe, another on 
milling machines, etc.) Much work has been done here 
on powder metallurgy, better cast irons and like subjects, 
although suppliers are asked to provide research results 
if they are competent 

The company has two classes of product: one mechani 
cal, the other, automotive. In the automotive category is 
the Lambretta scooter, currently in production at 500 
to 600 a day, #ix days a week. It sells for the equivalent 
of $250 in Italy, about a fourth the cost of a small 
car like the Fiat 600 


to produce the German Goggomobile, a very small car 


\ plant is, however, being built 


One engineer pointed out that public tastes change: In 
Switzerland, the trend is from bicycle to scooter, in 
Italy from scooter to small car. 

The other field of R & D at Innocenti is mechanical 
encompassing Clearing presses, ingot and rolling mills, 
drawing rolls, pipe-rolling and piercing machines, and 
boring and milling machines. A great amount of work 
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Martinsberg is the name given 
Brown-Boveri’s employe clubhouse 
in Baden, Switzerland, which 
serves 1350 employes noontime 
meals simultaneously, also has a 
lending library, reading rooms, 
meeting rooms, and ‘‘do-it-yourself 
facilities in wide variety 

It was built in 1953. 

<4 


3 


must be done in this area because of variations in desig1 
ind working conditions for the product There were 
currently in production three big blooming mills, two fo 
taly, one for Sweden; a million-ton steel plant fo 
Venezuela, enlarged from a 500,000-ton pipe sh P, “the 
most modern in the world”; and several other projects 
Rinoscenti, big Milan department store, is incidentally 
one of two European stores that maintain industrial 
[hey study to improve product 
sell, passing their findings on to makers who 
too small to support such an activit 
The largest R & D laboratories I saw were those of 
Iiat, in Turin, where Fiat automobiles, home appliances 
and the NATO jet fighter are made 
extensive test setups for auto parts, fuels, finishes anc 


design setups 


The labs include 


the like, as well as research facilities, and covers an area 
of 54,000 sq ft. It not only does extensive work on its 
ordinates the work of labs 


in the various production departments 


own, but also supervises and « 


horizontal on 
development and research. It includes two material 


Organization is vertical for services 


study centers, one for metals, one for plasti n which 
are grouped chemists, physicists, metallurgical and ele 


Researcl 


is heavily in the applied category, and is done unde 


trical engineers drawn from the various plant 


Cirect supervision of a vice-director 


Subdivisions of the laboratories are: 


1. Metallurgical: metallographic and mechanical tests 
Pilot plants are provided for melting (including vacuum), 
powder metallurgy, drop hammer, press, rolling mill 
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and heat treatment l'emperature equipment avail 


ible from below zero to 2000 C 


2. Physical-Mechanical: labs for physics of metals, wear 
ind friction, thermodynamics, fatigue (both specimen 
nd components), fatigue on full-size major aircraft 
omponents eep, and metal workability 
lechnological: practical applications and working prov 
ses. One lab for physical tests on polymers and for 
mechanical, thermal and optical tests on rubbers, plastic 


nother for small-scale pr 


] 


paints, adhesives and fabrics 


duction of plastics, rubber, resins and paints; another enti and 


for artificial aging, environmental and fatigue test 


+. Electrochemical: pilot plants for stud 


1 chanical stre 


Organic and Inorganic Chemistry: absorpti 


i 
ymetry in both infrared and ultraviolet ranges; lab fe 
iation fuels and lubricants. Special work has be 


t raph 
I 


rprising issortment 
Baldwin and Amsler, 


it developed for spc ial te 


ctice, relativel 
rsities f I ba 
us¢ profess TS as 
some Cases 
university on a 
recentl ae" 
at the Stat 
ial Engineering D 
ind a coup! 


men engag 


; 


Class Distinction 
With th 
there is al 
than the 
Chis distinction appeat 
iking down, particularly in the m 
untri his also leads to some paternalism 
ovision of company-sponsored facilities for medical 
st, recreation, and education. There is, in addi 
tion, evidence of adoption of such principles as mechan 


red handling and y, although neither is nearly back cover 
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Sir Henry Tizard, giving his Presidential Address to the 
British Association in 1947, said, ‘We need, not so 
much more scientific research, as more ability to make 
use of existing research.” And later, “Science may 
make many things possible, but it does not necessarily 
make them happen 











engineering desig 


THE BACKGROUND 
AND BASIS 


OF CONTEMPORARY LIF 


HUGH CLAUSEN, 0.8.£., |.S.0., B.Sc.(Eng.) 


Satellite and missile failures are not caused 
by inadequate science but by poor design. 
Engineers are just as guilty as the general 
public when they neglect this vital aspect of 
today’s industrial scene. This article, con- 
densed from the 1958 Lord Westwood Memo- 
rial Lecture before the Institution of Engineer- 
ing Designers in London, reminds us that our 
entire civilization may be the loser if young 
engineers are permitted to by-pass the 
drawing board in their rush for “success.” 


a in the broad sense—is the foundatio1 


of all industries and most human activities. Wherever 
one starts, whether it be silk stockings or shipbuilding 
microscopes or motor lorries, we are back, in one or 
two stages, to the design of the machine tools used, the 
basic engineering on which our civilization is grounded 

The man of classical or literary education and culture 
cannot dismiss engineering as dry, materialistic, techni 
cal and a non-essential ingredient of a high civilization 
Leonardo da Vinci advertised himself as an engineer 
but there is no definite line of demarcation between bi 
engineering drawings and his most highly developed 
examples of what we now call Art 

In our present age, we seem to have specifically ex 
cluded engineering matters from what is known as cul 
ture. Our education, our civilization, our culture and 
what is perhaps more telling, our national economy and 
prosperity, are the poorer as a direct consequence 
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Vy 


The Missing Designation 


I here seems to be a word missing in our language t 


what is meant by engineering design. In Eng 
“Constructor” is limited in its applica 
for the design ind con 

raft. In Germany 

much wider field 


rorm of engineering 


V rd 
present 


mean no 


ative center a1 

lve 

l'oday the drawing off 
cerns seems to have been pushed 


be ng in its prope pia is 


i pen il 

xiuction 1m ther kind ll 
on the drawing board and de pends on it throughout thx 
vhole process, whethe he produ t. the tools 
| the tools to mak« 
The drawings are the 
definition of what is go 


mean that the dr 
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board is the only place where attention is needed 
Quality may be applied there but missed in the product 
owing to faulty workmanship or manufacture; but if 
quality is not inherent in the drawings no other activity 
can make up for its absence there. 

Yet even the scientific and technical press neglect 
the draftsman-designer. One sees articles dealing with 
the scientific, analytical or experimental aspects, illus 
trated by formulas, graphs and tables, perhaps even flow 
diagrams or key diagrams with gear ratios, but the next 
thing one sees is a photograph of the finished article, 
which tells you nothing—except what the thing looks 


“The usual university graduate 

to drawing-ofiice work: he looks 

career in research, d 

is largely responsible; thet 

ment to create first-class 

for discussing the merit 

technological education. Applied 

life. It is in our homes and in 

wear, and, above all, we enjoy it 
\ generation of engineers i 

not only cannot themselve dt 


guide or inspire their draftsmen 


iF 


like from the outside. Of the really difficult and impor Address to the Institution of Mechanical 
tant thing, the transformation of ideas into ironmon 1952, Sir David Pye calls attention to 
gery, there is usually not a hint. It is apparently in gap between the product of a uni 


ferred that these things just happen by themselves 


What Is Engineering? 


rhe four main parts of engineering are science, art, 
industry and finance (or commerce). Though divided, 
they overlap and interlock, they are mutually inter 
dependent. At the moment, the balance between thes: 
four aspects seems to be rather upset. There has been 
great emphasis on management and _ productivity 
broadly the last two aspects—and more recently ther 
has been a drive to emphasize the importance of th 
“sciences,” but a corresponding interest in the art 
without which the other aspects cannot flourish—has 
not been noticeable. The art does not seem to hav 
attracted the attention of men of corresponding qualit 
and intellectual power to those on the scientific, indus 
trial or financial sides 

This may be because design does not lend itself t 
either mathematical treatment or verbal expression 
There seems to be an inevitable tendency for men of 
great intellectual power to concentrate on what can 
be expressed in literary, mathematical or symbolli 
terms, and to neglect what cannot be so expressed 

A good example of this tendency is the attention 
given by mathematicians to electromagnetic theory, 
structures or bridges, continuous beams and the like, 
and more recently, to servo-theory, that magnificent 
new stamping ground for the physicists. By comparison 
ictivities like forging, rolling and pressing processes, or 
perhaps the most important of all) machine-tool d« 
sign, have been totally neglected by the scientist and 
left to be practiced as an art, usually at a rather lower 
intellectual level. 

Our whole European civilization has suffered—and 
still suffers—from this attitude on the part of cultured 
humanity towards the craftsman, to whom words are 
Our stand 
ard educational pattern can be traced back via the olde: 
universitics and the theological schools of the Middl 
Ages, to the classical philosophers, and particularly to 
Aristotle, who covered practically all available knowl 
edge of his time. All knowledge, that is, which could be 
expressed in words or symbols. He neglected, as un 
worthy of serious consideration, the very highly devel 
oped technology of the time as the work of slaves, or 
at any rate beings of a lower order. This false attitude 
has continued to the present day. 

Lord Hives, in the 1957 Lord Nuffield Paper, said 


almost useless as a medium of expression 
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qualified engineer.’ 

Science has had much att 
publicity as well as m 
ments, e.g. radar, televi 
ous forms, have insured 
debt to Engineering i 
Industry too has had 
emphasis on “producti 
enough thought to exactly 
had ( nm 
the whole pictur 


But technic i] cr mpet } 


Finance ha 


higher managements. It is 
must be subject to the p 
But this is not the 
higher finan 
talent 
| rous. Ther 
The fault li 
ing steps to select ar 


round 


in offering much bett 

than for creative 
During m\ 

well over 50 1 

of ability aw 

into finance 

sult has been 


country’s pr 


het 
guidan 

that we nov 
This is ine 


in the proper 
| 


people whi have 


tanding that finance 
ind not its master! 

In England we n 
engineering as a majo 
ture; and in industry 
the different spect 
to be conducted on 
It must be 
industry and one of 


science 


agement. We must endeay 
guage of design and re 
ibilit 1 major fact 


underst ind ible 








DESIGN FEATURES 





Drive 
Pickup spindle 











Modular construction . 





iks unit down t ta} t ig iCK, amplifier 
ind tape-drive m inisn Amplifier in box 

" as plugboard and f | n printed 

I t panels Pa ma tested or rf 
iced individually iplifving pection and 
e naintenan Single motor pulls tape across 
pickup head at 3.75 iy l'ape is held against 
is Tape Recorder Feeplep ee 
dler w |. During magazine insertion, idler 

1eels drops into chassis, allowing tape to | 
s positioned against drive spindle I'ransistorized 
ind niaturized components redu veight 

keeping with aircraft pract Entire unit 

i to plav, weighs 15 ll 


Its single-reel tapes come in magazines allowing easy 
change for in-flight music or speech recording. Tran- 
sistors and building-block construction reduce unit 
weight and simplify maintenance. 

Designed originally for recording speech in military test applications, Aero 
tape is being adopted as a music reproducer for commercial jets—its 5 
magazines of tape hold 3 hours 45 minutes of music, more than enough for 


average flight. Airline personnel can change tape in 5 seconds without 
rewinding reel. Produced by Packard-Bell Electronics Corp., Los Angeles 











L 


Plug-in connection . 





n rear of recorder allow nesting it in stand 
ird nn ication julpm nt iCK I id 
ta] p lled from ent f el and 
ind on outer edge Sprin itch lock 
| hen not in playin position, assur 1 
it i ten n 
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IN NEW PRODUCTS 


Second Flywheel 

fives 
DOUBLE-DUTY 
PRESS 


No need to change speed of the motor—this belt-driven 
eccentric press can either blank or draw. 

The choice depends on whether one or both flywheels 
go along for the ride. 


Added features are silent power transmission, and 
elimination of expensive helical or herringbone gears 
Multiple-ply plastic belting and V-belts are used for all 
drives on the 50-ton press. It’s produced by Eisenwerk 
Hensel, S.A. Bayreuth, W. Germany 


For high-speed blanking . . . 
Secondary t] flywheel works a 
fly whee! 
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PRODUCT DESIGNS 


Cast Rotor 
Simplifies Generator 


Magnets are cast in place to give the 
rotating field of this synchronous gen- 
erator rotor for constant-voltage appli- 
cations. Rugged construction results in 
improved electrical as well as mechanical 


stability in engine-driven unit. 


burn diesel 
or gasoline-oil mixture. The 
1800 rpm to produce 
or 120/208 v, 3-phase 


cycle for all load conditions 


Multifuel engine can JP4 jet fuel 
13-hp engine 
120 v, single 


Frequency is held within 


kerosene 
2-cylinder, 
runs at 5 kw at 


phase, 


The motor generator 
MARC Inc 


produced by American Inglewood, Calif 


PERMANENT — MAGNET 
GENERATOR 


tt 





Rotor Stator 


ROTATING - ARMATURE GENERATOR 


(<r, 


i 








Armoture End bell Cover 
a “I 
slip ws “ Brush assembly 
ROTATING-FIELD GENERATOR Brush. 
assembly 
rr ix ¢ 
Stator Housing : ae fon — Armotur \ Bearing 


and ship ring 
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(Cc) 


Permanent magnets 

t rotor assembly are positioned by 
» rotating feld p les (A & B , 
y (C) for 


orTOosSIf\ 


: ‘ , 
steei pins and stamping t 


Centrifugal casting of complet 


: 
aluminum into holes in stampings, prevent 


But main object of aluminum encasement is t 


electrical rather than mechanical qualit Shorted turn 


minum around magnets, t prevent permanent 
, , 


Construction simplicity . 


istant-voltage, permanent-magnet generator, is obvi: in con 
irison with rotating-armature and rotating-field units Absence of 
1din ( moving contact uch as commutators, s] p rings and 
rushes eliminates sparking contacts, reduces radio interference and 
explosion hazard Rotor may be removed and installed without 
s of voltage. Stator is wound in three sections with six leads 
I'wo-wire delta connection produces 120 v; 4-wire Y-connection 
prod both 12 and 208 iltaneously roviding 3 phase 
‘ lis ‘ 
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Defects in glass . 





High-speed inspection of jars and bottles is 
accomplished by reflected light. Unit is 
mounted over conventional conveyor lines, 


does not affect normal production processes. 


Bottle inspector checks up to 83 wide-mouth jars a 
minute on a continuous basis. Produced by Hartford- 
Empire Company, Div. of Emhart Mfg. Co., Hartford, 
Conn 











eX) Conveyor feed 
Be 


Photocells 


On 
r\ 
3 


f 
ar 





Spotting Guide rail 


Reject gote 
whee/ 


Wer orm Orive wheels 
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lhermosetting plastic doesn’t allow a second guess—it must be 
molded correctly the first time. That’s why knowing 
the ground rules is so important. The examples below show how skillful 


design is needed to get 


BEST RESULTS WITH 


1. Ribs provide stre ngth and insulation for breaker box Appliance handle, molded around stainless conduit 


2. Recessed lettering in dial is ea read than raised insulates against heat and shock 
letters in meter case Large radii and draft make it easier mold terminal block 
3. Intricate gating molds difficult thin wheel Eliminating internal undercuts allows molding intricate exterior 


4. Spiral agitator is molded with 4 extern 


1} pieces 


DAVID M BUCHANAN, Technical Service Engineer, Bakelite Co 


und ire 

with the same bat phere 
rrect error 1s Shape 

ether 


in 


yi und rules before ¢ 
Ahead 


mater i] 


vith mold guide 
ind creep 


cted material 
to know 


ind clearan 
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PHENOLIC MOLDED PARTS 


\l 


Thickness 


Shrinkage 
Wh 


Fillets, Radii, Ribs 
] ; ; 


Locating the Parting Line 
All molded : t or fla Pads and Bosses 
I 
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Which rib proportions for molded phenolic parts ? 





n height, not than twi the diameter 
When te large. the , trength | trapping gas 


Molding-in Holes 





If walls are thick n gh, holes of anv cross-section 
1 D nolded into part Breakages f qu ntl hoy 
gard of the Da 
e| a} th to-dia rat t great ISW { Ippt 
pln it b th ell id mak the ni tractabl 
e For deep holes, butt two core pins together. This 
tsets | ibalanced fl f the plastic 
| she n 30 in. larger in di 
mp nn if (>Tin th flat nd 
f the pins with 0.003 iran 
e Include taper in 187 in. dia or larger 
rmut 1 extraction 
e For blind holes, limit length of core pins to twice 
umeter. If blind holes are Ye in. dia or smaller, 
th should not ex 1 diameter Wher mallet 
t lengtl | th mainder 
I tl ‘ i 
e| injection mold wh the hole is at right 
ingl nd t not parall l t 
{ 1 Of plast fl otrea in flow from th 
{ I it I t Ww neg t th pl t 
; : + + + f 4 
Threaded Holes 
M tapped t ids finer that threads | 
ot imen When molding hol f 
nt ik t tay } ind t liminat 
for machin untersinking Th untersunk 
ia nt f KIng 1 insertion 
\ ind ( l n 
ippec th nen iolded part ] 


that 4 twist off before th 

+} id ‘ | ty 
Self-tapping or d1 eliminate threaded hole: 
Dri rew vhich hammered hom« innot be 
! ould be nly as permanent 


fastenin Mold for self-tapping and drive 


1 


Inserts 
Metal insert 1 mol i phen hould be avoided 


> ther r nt +} ] 
ill il | l | l ciuction 
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Ak ' \ 
it and vs the molding cy« lt bett in 
faster, to take int parts Dy a itomati method 
Metal eyelet I rew elf-tapping \ 
standard machin \ or bolt ind nut n all | 
incorporated aft iding 
When insert necessal in} iluminu 
have the vefhcient of thermal expansion most com 
patible with expan 1 of commercial phenoli I 
n anch ¢ id-knurl th isert 
Surfaces 
The finishe ippearance of a phenol part 1 
termined by surfa of the mold cavit | t 
finish, free flow, an isy removal from th old, the 
avity is polished t mirrorlike finis| HH 
large, continuous, | | surfa fH 
marks ind DiemIsh | Dreah ip ich ita try 
1 satin finish or treatment lik fl iting qplns l 1ioOnd 
KT irl Or le it £ 
Single Mold Cavity 
Parts I lded tl la igi cCavit aetermin Tins 
ige, correct dimen ial toleran dimen lal acc 
racies in ht between mponent part ind in lang 
ability in assemb] Here, too, the chosen material can 
tested { hanical strength, electri h 
il properti 1} iethod a determin ‘ ht 
t charge f t ! ding t m ig 
final size of mol id production utput 
For lowest « t th ingle Ccavit moid l ld 
igned to i i ntoul iaster for l 
f oth ivit V incorporating it 1e unit 
r th ltip t ichon 
Color 
No ] lip ill} 
r I vi iCk; ft if I i l in 
iclu ! past in DY 
prayed I lp} finisl I th 
urpose. Coated part then bak to ¢ toug 
idherant fa itch ta 
Molded Lettering 
lo permit ea noval of tt th 
id, provide adequat it ft ill tt | 
them perpendicular to the parting lin 
Both raised and depressed letters are comn En 
raving depressed letters in the cavity will f 
letters on the molded part. This costs less than rai 
tt ing on the m l t £1 I i l tt D 
pressed lettering is somtimes pref becau f tt 
legibility of paint-filled 


EDITOR’S NOTE: Other articles on molding and design of 
plastics and elastomers 

High-speed Molding Process Cuts Cost of Rubber Parts, 
June 23, p 69, describes continuous process which molds ac- 
Which 
Mar 31, p 105, gives handy 
selection chart for elastomers and rigid plastics that require 


curate rubber parts and is adaptable to thermosets; 
Plastic for Abrasion Resistance 


resistance to abrasive wear 
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50 = ; eh 
geport Breaks the Bellows- Barrier! 


chy ae 
- at \ 4 , | 40S oot } 





yous aun 


for premium performance! 


WRITE FOR BULLETIN A 709 





Kobertshaw-Fultow 


CONTROLS COMPANY 


o Mlore free nlite oer nth awa, BRIDGEPORT THERMOSTAT DIVISION 


Available es fror to 18” plus O.D Milford, Connecticut 
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Product Enaineerina 





14 INDEXIN 


Many mechanisms have moving parts that require 


accurate positioning at one or more locations. Here 
is a variety of ways showing how to do it. 


























Spring-loaded plunger 

is nonremovable, therefore more 
suitable in most cases Plunger 
spring should not be too stiff if 


frequent operation is necessary 
Round rod in holes 


can be close, sliding fit—or comparatively loose, with correspondingly less 
accuracy. In either case, this device gives simplest indexing method (1 
Tapered rod (2) in mating hole is frequently used for aligning parts, but not 
always advisable: dirt or other foreign matter can reduce alignment accuracy 


Best solution (3) is combination of cylindrical and tapered fingers, but higher 


cost usually limits this design to more expensive products 
















































































Stop-pin Rocker-type index 
through shaft (5) lets spring-loaded index finger be held 

operative, without need for the operator to do it manually. In 
indexing position, pin sits at slot bottom. Knob pin (6) achieves 
same results but in dirty conditions hole may become filled with 
foreign matter, preventing proper index action. 


in shown here is only one of many similar types. Chief 


feature: Finger coes not have to be circular, spring is 
not co-axial and device can be modified to become 
escapement-type, double-acting index by adding 
second finger-end on other side of pivot 


a 
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. DEVICES 


FEDERICO 


Wedge (8) and eccentric (9) 


hold plunger in closed position. These designs can serve 


arge and small applications. Lubrication is important 


unless action is only liot and infrequent 


Spring-loaded 
Lol \ 














Product Engineering 


STRASSER, Mankowitz and Stasser, Ltd, Santiago, Chile 


<i> 


Piston-actuated 
ndex plunger is o 
operated by 
years and screw 
Such desigr 
often the 
essible 
Compression 
spring 






































Spring-loaded ball 


provides automatic indexing (11) that is responsive to force. Whe 


the force applied to movable member exceeds a certain value the 


ball retracts. More elaborate is domed plunger 
xtending through mounting By adding a static 


weights, to the stem, the response can be adjusted to suit varior 


values of movable-member force 


/ Leof spring 
4 








force, such 
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One-way index 


acts in same fashion as ratchet 


12 with stern 


Main difference: Comparatively 
required to raise plunger 
whereas in ratchet mechar 


require only light forces 


Rotary index 

employing leaf spring in econon 

s example of such indexes where on 
rough indexing ts required More 


naexing require € 1D¢ ite and exper 


— 








«AND WEIRKOTE CAN DO AWAY WITH PLATING OR 
DIPPING AFTER FABRICATION! IT WONT PEEL OR FLAKE. 


t what make W 
ace DY the "1 [ 
it the toughest fabr \ 
y TT its the i+ 
e, that meas t 
ke what I'm hear 
Y¢ w Weirkote is treated to | 
g story short, I'd say this: With W 
st. And you car 1 lot of the 
ati perati ne 


V-BELTS 


nhibit 
eirkote 


apital 


A 
We 


f! 
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tor 
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>, YOU Can 






WeinroW 


= 


white oxide make a WEIRTON STEEL 


W COMPANY 
you nave t Ip | 
WEIRTON, WEST VIRGINIA 
West \ 








O how to calculate 


STRESSES 
| in PRESS-FIT BUSHINGS 


moZzmamnimA 





Here is a family of formulas, each helpful for a 
KEY TO FORMULAS typical application. 


= 


E. H. SCHUETTE 


$A at RPecen 














Assumptions Behind Formulas 

Assumption for cases | and Il is 

that the outer bushing-face must de 

flect to a position coincident with the 

nner matrix-face. Since pressures on 

° these two faces are equal ‘one react 
g against the other) it is possible to 

that matrix defile ction minus bush 


g deflection equals the amount of 


terference. In cases III 


nbalance may exist between 
terna matrix-pressur ana the ex 
nal bushing pressure 
2. The total of unbalanced forces 
up to the given position, over a unit 
ircumferential width, is balanced by 


total shear force on unit circumfer 





O “it wit, namin os to Matrix metal, bushing 
position have the form of a cylinder. TI f 
3. Slope of the deflection curve at thick-walled cylinders witt ferna 


any position must be related, by rigid 
ity modulus, to shear stress 
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built matched to stay 


This triumph of press automation is believed to be the largest transfer 
feed press in the world. It was made by Clearing Machine Corp., 
Chicago, for General Electric's Home Laundry Department, Louisville, 
Kentucky. The press is 58’ long, more than 42’ high, and can produce 
tops for both G-E automatic washers and dryers without changing dies. 

The tremendous shock loads transmitted by the press are controlled 
by 19-foot long U.S. Rubber V-Belts. Through a new method of con- 
truction, “U.S.” belts of even this length—and longer—are produced 
to such close tolerances that there is no problem of matching belts for 
exacting response without lag or drag. That’s one reason why these 
“U.S.” belts stand up under the split-second movement of great forces 

. why they distribute the load to insure efficient pull with minimum 
stretch. 

U.S. Rubber V-Belts are made in the world’s largest and most modern 


plant devoted exclusively to the manufacture of endless belts 
. . . 


When you think of rubber, think of your “U. S.”’ Distributor. He's 
your best on-the-spot source of technical aid, quick delivery and 
quality industrial subber products. 


Mechanical Goods Division 
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Mammoth press has finger-tip control 
with U. S. Rubber V-Belts— 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 





matched 








< 


Close-up of smaller steel forming press. 
Thanks to an exclusive method of 
manufacture, a set of U.S. Rubber 
V-Belts like these can be picked right 
from stock with the guarantee that they 
will match perfectly. No testing nec- 
essary. 
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STRESSES 
IN PRESS-FIT BUSHINGS (cont.) 


Sleeve between matrix .. . 
and bushing complicates formulas 


the formulas involve only simple 


ae mozmamama 


Stepped matrix 

causes stresses, pressure 

total length Formula here de 
gives 99 

for | 


Conical-matrix . . 
formula gives A« 


formula for |, givin 


Use formula for cass 


ale 
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catalog C-101-2 


NEW! 


Honeywell 
Flame Safeguard | 
Catalog sec | Flame Safeguards 











' 
... describes and illustrates all 





components—complete systems— 


| Honeywell 
for protecting plant, personnel, | H Fat in. Controls. 





and product in industrial gas | 





and oil-burning installations. 


Send for your free copy today 


Honeywell Catalog C-101-2 tells you about new, 
up-to-date flame safeguard equipment for 
every conceivable type of single and multi- 


Profectoglo Relay burner installation. It includes specifications 
one of a complete and illustrations of every unit, and explains how 
line of Honeywell ; : . 
Rome satoguards each operates. Also included is useful 

information about auxiliary equipment— 


switches, valves, relays, timers, etc. 





MINNEAPOLIS-HONEYWELL, Wayne and 


Windrim Avenues, Philadelphia 44, Pa. 


FILL OUT AND MAIL THIS COUPON 


MINNEAPOLIS-HONEYWELL 
Wayne and Windrim Avenues 
Philadelphia 44, Pa 


Please send me the new Flame Safeguard Catalog C-101-2 


Honeywell 
| Fiat we Ceuitiol 
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Motor operates at full hp 
only underwater . 


| end ig 


d lubr it Wat I ilt 


1 ! 6-wk 
General Electric Co 
Schenectady 5 





Marotta 






\ lve ( orp PO Box 330.40 Boonton N ] 






One-coat organic finish . . . 


1 plating ind trochen ng method on it t t 4 I f I 
tals. Where used to simulate a metal, it is said t Unaffect ! tures { ! Fo 
ha i ind ha idva » i t t { 
" t OF t i Permatron Co. 2117 EF York St 
la lid 
ra gold = . ind a variety of color Metal Philadelphia 25 Circle 3, inside back « 
It ved, « | I 


CONTINUED ON PAGE 
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SIGNIFICANT COMPONENTS e 


MATERIALS @ 


PROCESSES 


continued 





Vinyl powder coatings . . . 
ipplied to metals 


Metal 


inyl resin and dipped into a | 
fluidized viny powders 


t nd by 


obi and be 


ladding thickn 


uid te 


1a lor and ¢ I a 
tional Polymer Products, Inc, 125 N 
Fourth St, Reading, Penna 


Circle 4, inside back cover 


Wiring redesign in motors... 


available, where appropriate, on split 
phase, capacitor-start, permanent-split ca 
Form G 


Plug-in. quick-connect terminals for 


ind = polyphase motor 


external nections eC 


iternal and 
pencil point in photo) ar 


in half 


rsed without tools b 


» cut wu 


ing time haft rotation can be re 


' 
hanging tw 


pl ig-In motor le ids Oltage can be 


hanged on dual-voltag sliding 
brass links into positi 


56 


nection iT 


into end shield 


opening Built-in 
connecting a g 
Sary in some applications and meets UI 
standards 


tady 5. 


General Electric Co, Schenec 


Circle 5, inside back cover 


Tamperproof cap nuts... . 


} : 
of die-cast zinc are said to p t 


inh pia » 


btained. Gries 
New Roc he lle 
Circle 6 


Beechwood Ave NY. 


back c 


inside 


Redesigned terminal block . . . 
is delivered in ¢ pen position I 


ping nad 
ping an 


ady for 


prevents drop 


pring 

tains screw 
removal po 
back into place 
turning and 


Rate d 
trol 


mitted 


Reproducer Corp, 400 


with AWG No. 8 to No. 18 wu 
Suitable for use with power circuits Cur 
tis Development & Mfg Co, 3250 N 33rd 
St, Milwaukee 16. 


Circle 7, inside back cover 


Lightweighi torque motor .. . 


+ 


iValid Variou Tat 


s of midposi 
stance and rated cur 
at 28 milliamp is 
urrent pet Coll 1S 
al armature al 
lerations without 
Counterbal 


balance is 


armature position 
be added if linkage 
| either series o1 
in tempe! 
F. Weighs 
ng a high- 
gh-force transdu Cadillac 
Gage Co, West Coast Div, P O Box 546, 
Costa Mesa, Calif. 


Circle 8, inside back cover 


Predetermining counter. . . 


icin l ching 


CONTINUED ON PAGE 58 
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BRIDGEPORT BRASS 


CopPperR ALLOY BULLETIN 


Br rt Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 


SHSSSSSHHHEHEHHHSHHH SHH SHHHH EHH HSHE HEHEHE SEES EHEHESHSEHEHE SESE EEHEHEHEHEHEEEESE EEE SEEEEEE SES 


HOW COPPER BENDS TO THE TASK OF 
SQUEEZING IMPURITIES OUT OF AIR 


Here is a remarkable example of the 
outstanding natural qualities of copper 
tube—its ability to bend easily, resist 
The 
Hankison Corporation, Canonsburg, Pa. 


corrosion and transfer heat. 


makes a compressed air Condensifilter, 
in which they have used *4” Bridgeport 
copper tube in an amazingly compact 
and efficient condensing unit. 

Over 66 feet of the tube is formed into 
a series of hairpin bends to provide more 
than 900 square inches of heat exchange 
area. The unit in which the tube is used 
is the heart of the Condensifilter. In 
service, air coming from the compresser 
passes through this condenser. Cooling 
water, circulated through the tube, cools 
the air and causes moisture and oil 
vapors to condense out of the air stream. 
The very function of the unit exposes it 
to corrosive condensate. Copper’s nat- 
ural corrosion resistance, coupled with 
its workability, makes it virtually the 
only metal that can do this job so well 

Bridgeport copper and brass alloys 





lend themselves to many applications 
that many other metals cannot fill. Their 
workability, economical cost, resistance 
to corrosion, and long operating life are 
important advantages. 

To learn more about Bridgeport 


Li 





a 


i 
Caf 


The Hankison Condensifilter in which the tubed 
condenser (left above) is installed 


metals and what they can do for you, 
Backed 
by Bridgeport’s Technical Service, he 


call your Bridgeport Salesman 
can give you valuable assistance in 
selecting the metal best suited to your 


product and production process 





Brass Alloys Offer These Advantages Over 
Other Metais at Competitive Prices 





Higher quality—Strip with excep 
tionally fine surface and close toler 
ances is produced by our newly in- 
stalled Sendzimir mills 

Lower finishing cost— The inher 
ent beauty, lustre, and color of solid 
brass are far superior to those of other 
materials. 





Today, brass is competitively priced. Everyone can now afford to put superior 
quality into their finished product by making use of the many advantages 
only brass can offer. Here are the benefits Bridgeport Alloys give you 


Bridgeport’s Technical Service is always ready to show you how brass can 
do a better job than the metals you are now using. Take advantage of the 
superiority of brass—call your nearest Bridgeport Sales Office 


Scrap value—The value of brass 
scrap is an important factor in final 
metal costs. It offers a more advan 


tageous return than steel or stainless 
Easier fa rication— The excellent 
machinability of brass means higher 
production rates and longer tool life 








BRIDGEPORT BRASS 


Bridgeport Brass Company, Bridgeport 2, Connecticut + Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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SIGNIFICANT COMPONENTS @© MATERIALS @© PROCESSES .. . continued 





5 tl iwh 16 in. wit ged, threaded or pressure alone, a n im 
beveled end connections for welding lesire flow. Valve r installation 
Chiksan Co, Sub of Food Machinery & male and female pipe threads, AN fittin 
Chemical Corp, 330 N Pomona Ave, ind compression fittin f 
Brea, Calif in. available for liate d Nu 
Circle 11, inside back cover clear Products Co, 15635 Saranac Rd 
Cleveland 10 
" 
» . i 
t , Standard Instrument 
Corp, 657 Broadway, New York 12. 


Circle 9, inside back cover 


Motor starting relay 


7 million:1 reduction . . 


t 


Self-closing relief valves . 
\SME-rated for 


Rot 


of MIL-M 1 an t 1 ‘ F 
fe of hr. Dalmotor Div, Yuba Con : tica irs if 
solidated Industries, Inc, 1375 Clay Ave unted. Fully e1 Gm | , tting and AGA t it t 
Santa Clara, Calif Metals & Controls Corp, Spencer ‘Thermo tings of 75 Watts Regu 
stat Div, Attleboro, Mass. lator Co, 10 Embankment Rd, Lawrence 


19 


r 2. inside back ve Mass 


1 ; 
1 mnecnta 


la 


Purge valves. . 


Cryogenic swivel joint .. . 
rmits liquid oxygen and other liquef 


Two-pinion differential . . . 
iccepts two variables n t ror 


i 
ir shaft mot 1 


ind idd 


' + 
Ih ¢ 


haft unit n. Ha 


CONTINUED ON PAGE 60 
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ANALYSIS — Kaydon DESIGN — Kaydon en- MANUFACTURING 
studies every pertinent gineers bring an un- AND TESTING— Com- 
bearing requirement, such as equalled fund of knowl- plete, modern fabricating 
speed, load, safety, opera- edge and bearing design facilities . . . precision con- 
ting and fatigue life factors. experience to your project trol of all quality factors. 


KAY) tI N custom bearing designers 


can prove or improve your product 





Why penalize produ t pe 
experience points out that standard bearin 


Kayd WW engineer (realli 


‘ 
rtor 


Typical Kaydon-developed 


; } 
Ndard ball 


special bearings SZ” types will help you p 


a se CLS Tiree Can imnco 


*} 


Send us sketches or scalc It r bearing probl 


lem 
ie I 
s largest precision ball 


ail a | prints of bearing problem. 77 
t aaa be 165 designed 
ind built by Kaydon, rotates 
e ae a= K AY ] \ 
[F: ~ _ THE ENGINEERING CORP. 


radial ball AS MUSKEGON, MICHIGAN 
becring 


World's newest 5 World's lightest 
\ ] Kaydon ‘‘Reoli Thin-Shell Needle 5 


Qn lorge aircraft All types of ball and roller bearings — 4 inside diameter to 
Slim, 12.00 Beocring — for wheel beorings 
1.D., 12.500” automotive and 


9/16” cross 178" outside diameter Taper Roller *Roller Thrust *Roller 
O.D., .250” thick section Radial *Needle Roller *Ball Radial *Ball Thrust Bearings 


industrial use 
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Mew Home of MODERN 


INDUSTRIAL PLASTICS, 


Expanding and Modernizing to Better Serve YOU... 


molds and ma 
to your exact 


Riload Sleeve 
Bearing* 








Shaft Sleeve 
Bearings 


Cup Seals 


Rilon Holl-0" Ring* 


chines leflon. 


requirements 


Ring Seals and 
Piston Rings 


Specialized Experience— 
assures effective evaluation of designs 
and production parts that will DO THE 
JOB for you. MIP fabricates fluorocarbon 
plastics exclusively. 


Design— 

No possibility is overlooked in selecting 
the right combination of materials, design 
and manufacturing methods to yield the 
utmost in finished product performance 
and economy. 


MIP’S Research * Development 
—always at your command. 


Production Facilities— 


A new modern plant—to mold, 
machine, skive, blend and grind. 


* Patent Applied For 
® Registered by DUPONT 


If it can be made of Teflon®, MIP can make it. 


MODERN INDUSTRIAL PLASTICS, INC. 


3337 NORTH DIXIE DRIVE « DAYTON 14 OHIO 
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New Parts and Materials continued 


of 0.07 


and input applied to the other gear 


> oz-in.* with one end gear lo 
recommended gear input speed is 
rpm 


load 
differ 
working circl 
Weigh 
Commercial 


Burbank, Calif 


inside back cover 


with max recommended sstati 
Over-all length of the 
0.980 in 


of 6 1n.-oz 
ential is with a 
of the entire package of 1) in 

06 oz. Librascope, Inc, 


Div, 40 E Verdugo Ave 
Circle 15 


Micronic in-tank filter 


assembly is available in thi 


rated flow rates of 7 | 
Resin-impregnated cellule 


pleated cylindrical 


conngul 
large surfa irca 
particles |] m 
mounting structure 

ind cannot 


lter 
| LILCT 


btained in 


ontaminate 
d flow rates of any 
hvdrauli ystems by using 
litable combinations of filters arranged 
in parallel. Kahn & Co, Inc, 547 Wind 
sor St, Hartford 1, Conn. 


Circle 16, inside back cover 


Weatherproof ac motor 
n all standard speeds in siz 


through 250 hp for applications wher 
| 

it is subjected to extreme moistut r th 

elements. An open motor that is 


exceed NEMA splashproof 


its external parts ar ITTOSIC 


uid t 
requirements, 
m-prooft cast 
sealed by 
Insulation 

not absorb water. Sili 


ron. Shaft openings are 1 shaft 


ip and slinge: 

1 slot liners and gla 
mid sticks 
Heavy 
1 thermosetting 


ontribute t 


Formvar wi! 


varnish, then sealed with oat nam 
Reliance Electric & Engineering Co., 
24701 Euclid Ave., Cleveland 17. 


Circle 17, inside back cover 


Magnet-set clutch-brake . . . 


ombinations are furnished with bearing 


haft and mounting stand in 


and 5. Can be furnished with a 


Iimon 


irmature, splined to driving shaft, or with 


(Continued on page 65) 
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ASS 603 £05 


f 


.a major AMWELD® 
fabricating service 


American Welding has produced thousands 
of complicated weided assemblies, which 
have satisfactorily met the stringent 
specifications for aircraft, missiles, 
submarines and atomic reactors. These 
components are welded from a wide range 
of materials, including most stainless 
grades, titanium, aluminum, and heat- 
resistant alloys. Amweld’s fabricating, 
forming, and machining facilities, plus 
testing and research departments, are 
available on a subcontract or 
research and development basis 
If you would like to obtain complete 
information on the capabilities of American 
Welding and how we can be of assistance 
to you — phone or write today. 
Our local representative will be happy to 
call and discuss your requirements 

Write for complete 


information i H 
aw Be enae The American Welding & Mfg. Co. 
a ae 140 Dietz Road «+ Warren, Ohio 
Precision 


Assemblies, 
Rings and 


wer AMERICAN 
WELDING 
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YUL 


wa fhe cylinder 
/ wou designed! 


To save you and hundreds of other busy engineers time at the draw- 





tt 








ing board, Hanna representatives asked what you desired in hydraulic 
cylinder design. 





You wanted a stronger cylinder, preferably all steel with welded 
mountings. You also wanted tight sealing at all pressures. These 
features were included in the Hanna Powrdraulic design. Some 
wanted automotive piston rings; others wanted synthetic piston 
packings, so the new flexible Powrdraulic design gives you a choice. 
You can also choose the fast change cartridge gland or the con- 
id ventional multiple lip packing and you have a choice of packing 
| material including Tefion* and silicone rubber 





Hydraulic cylinders should incorporate industry standard mount- 













ing dimensions and conform to Joint Industry Conference recom- 
\ mendations. These are included in the Powrdraulic design. 





In addition, you want a cylinder that is priced right, with prompt 
. delivery and service available in all parts of the country. You can 

have all this plus the assurance of quality when you specify Hanna 
Powrdraulic cylinders 


We will be happy to send you a catalog, and give you the name of 
your nearest Hanna Representative. You'll also find him listed in the 
vellow pages under ‘Cylinders’ and in the alphabetical section of 


Thomas’ Register 





















Hanna Powrdraulic Hydraulic Cylinder 
2000 psi and 3000 psi non shock — with generous factor of safety 
Featuring — Pressure tightening tube seals 
@ One piece steel heads with welded mountings 
@ Double seal piston rings @ Fast change cartridge gland 
@ Lubricated rod bearing 







For full details write 
for Catalog 900 





_~ Hanna Engineering Works 


(FE 


SF, 1765 


HYDRAULIC & PNEUMATIC EQUIPMENT * CYLINDERS * VALVES 











ELSTON AVENUE CHICAGO 22, ILLINOIS 





Look alikes... 





until you look closely! 


REE BOOKLE 
rk { MM 
MI 


hed without | 
| * MAIL COUPON TODAY «+ 


mR POI 


=RECORDPK 


Subsidiary of Eastman Kodak Company 


originator of modern microfilming 
—now in its 3lst year 
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Familiarity might breed 
NEW PRODUCT IDEAS! 


The wire fabrications shown here, highly developed filtering, screening, heat or electrical conductivity, 
specialties of National-Standard, are available in grounding, etc., etc. 


a a a a = = : ; 
many types and sizes. Each can be produced in any Can one of these materials meet a present or new 
metal that can be drawn into wire. product requirement of yours? You'll never find an 


These materials are used in numerous products organization more cooperative or better qualified to 
today for many different reasons... for strengthen- help you fully explore any such ideas. Just get in 
ing, stiffening, protection, safety, decoration, touch with National-Standard, Niles, Michigan. 


NATIONAL STANDARD 





DIVISIONS: NATIONAL -STANDARD, Niles, Mich wire fainle “ pring and plated wires, flat and tubular braid and wire cord 
WORCESTER WIRE WORKS, Worcester, Mass.; ~ spring, stainie and plated wires, high and low carbo peciaities + REVYVNOLOS WIRE, Dixon, IIl.; noustria/ wire cloth 


WAGNER LITHO MACHINERY, Secaucus, N. J.; mela/ ¢ ating ¢ nent + ATHENIA STEEL, Clifton, N. J.; “al. high carbon spring steels 


New Parts and Materials continued 


1 common hub with separate armature | 
for the clutch 1 brak n order to key [] bad 
hub to shaft, all iy 7 backlash 


Torque ranges from 


on both clatches and baie, Chicka |__| ee on 











Drak 


ind in 


icluding Stearns Electric Corp, 
120 N Broadway, Milwaukec 


Circle 18, imide back cover "| OPERATED 
© . | : y ° 


IN OPEN AIR 


AT 


FOR 720 HOURS 


AT 90 WATTS sa. in. 








Adjustable cycling timers . 


i 


ACTUAL TESTS — not just claims — are proving the 


superiority of the new WATLOW FIREROD Cartridg 
Heating Unit. 


Take, for example, the endurance test hé adlined above 


Cramer FIREROD unit, rated at 115 v., 250 w., and measuring 24” 
ra 


long x 2” dia., has been operated at a sheath te mperature of 
1S00° F. for more than 720 continuous hours. A conventional 
unit of similar size would last just minutes, even though 
rated at much lower wattage! 


Controls Corp, Centerbrook, Conn 


Circle 19, inside back cover 


In actual use, this means you can operate a WATLOW 
FIREROD at higher watts densities and temperatures and 
still get long life — or operate at normal watts densities and 
temperatures and get greatly extended lif 


ope ration 
data, style information, etc., write for your FREE Illus- 
trated Watlow Bulletin. 
Liquid-level switch . 


rie iter i l £ ( nd » 
isles: ended Geamitei wna es NS ‘ « ELECTRIC MANUFACTURING CO. 
falls away from prob vitchit tion 


ga \) 1392 Ferguson Avenue 
versed \ X la | if prevent 
(Continued on page 66) i™~, N\ 
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2-POLE, SHADED- 
POLE MOTOR 
1/550 HP to 1/50 HP 


Designed and Constructed 
with Features That Insure 


EXTRA YEARS OF SERVICE 


When exceptionally long service is a must, 
you can rely on GI's new Model H, 2-pole 
shaded-pole motor. The Model H is con 
Structed with many outstanding features 
that assure thousands of EXTRA HOURS 
of service under the most adverse operat 
ing conditions. Available in nine models 
that cover a wide range of applications 





OIL CAPACITY 

MANY TIMES GREATER 

THAN CONVENTIONAL 

MOTORS Oversized oil 
bearing reservoirs hold considerably more 
oil and wicking assuring more efficient 
lubrication over a longer period of time 


REVOLUTIONARY METHOD OF 
PACKING THE OIL WICKING A unique 
new method of packing the oil wicking 
assures equal oil distribution at all times 
resulting in quieter operation and longer, 
trouble free life 


DIE-CAST 
BEARING BRACKET 


| ES eS 
ss | 
This new ‘H"’ Motor 


Ks - 
design includes a 


rugged die-cast bearing bracket that in 
sures permanent precision alignment and 
adds to the over-all durability 


Write today for catalog 
sheet and quantity-price 
quotations. 


THe GENERAL INDUSTRIES co. 


DEPARTMENT GK e¢ ELYRIA, OHIO 
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New Parts and Materials continued 
i 

parts ind 

mnes Hermeti all 

ct 


na ] 
ction indard 


Hinp 


Standard 


has list price of $92. J E Watkins Co 
307 Lake St, Mavwood, Il. 
Circle 20, inside back c« 


Thin-section ball bearings 


' 


teu 
in 


j Ll) 
indard \FBMA B 
Split Ballbearing, Div of 
Lebanon, NH 


+ 


MPB, Inc 


Subminiature switch 


it 


} 
ire availa 
Gravhill, Inc, 561 
La Grange, Il 


i 


} il 
Hillgrove Ave 


ircle 22, inside back 





Edgewise meter . 


for ntrol panel application 


1 but large display requir i 


is limit 1s 
lear Plexig] fror ind Jarge triangular 


(Continued on page 68) 


Boost production... 
cut fatigue with 


Westinghouse 
Air Circuitry* 


“Westinghouse Air Circuitry is the appli- 
cation of pneumatic control to industrial 
pr oduction opel ations a proven 
method of stepping up machinery out- 
put... increasing operator efficiency. 
[hese pneumatic devices are low in 


CORE « s 


. easy to install . . . extremely 


accurate and reliable. 


“H" CONTROLAIR’ 
VALVES: 


3- and 4-way directional 


o 


% 


valves—accurate pressure 
control in small increments 
—hand, foot, knob, or cam 
operation—maximum  de- 
livery pressure: 60, 100 
psi—port sizes: 44" ips— 
maximum operating temp- 
erature: 200 F. 


THREE-POSITION 
CYLINDERS: 


noncushioned—3 stroke 
positions —foot and swivel 
mounted—2''-6” in diam- 
eter—maximum operating 


pressure: 250 psi. 


MULTI-POSITION 
CYLINDERS: 


noncushioned—4, 5, or 7 
stroke—small diameter— 
tough, corrosion-resistant 


construction—maximum 





operating pressure: 250 psi. 


Consult your nearest Westinghouse 
Air Brake Distributor. He’s listed in 
the classified phone directory under 


Air.” 


Westinghouse Air Brake 
COMPANY 
Industrial Products Division 


WILMERDING PENNSYLVANIA 
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New Waldes Truarc Reinforced “E-ring” Provides 


5 Times More Gripping Power, 50% Higher 
RPM Limits Than Conventional E-Type Rings 























The new Waldes Truarc Series 5144 is a radially-installed rein- 
forced “‘E-ring."’ It is designed for use in assemblies where 
the ring is subject to strong push-out forces resulting from 
heavy vibration and shock loads, high rotational speeds or 
relative rotation between the retained parts. 


Series 5144 provides the following application advantages 
over conventional E-type fasteners: 

1. GREATER GRIPPING STRENGTH — approximately five times 
greater than conventional ‘‘E-rings’”’ of the same metal and 
thickness. 

2. HIGHER RPM LIMITS—approximately 50% higher in most sizes. 


3. POSITIVE LOCKING IN THE GROOVE—large corner radii or 
chamfers can be accommodated without separator washers. 


4. LOWER GROOVE COSTS — because recommended groove toler 
ances have been increased, machining grooves for the series 
5144 is less expensive. 


SEND FOR FREE SAMPLES 





WALDES 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. 


5. WIDER APPLICATION— because series 5144 rings made of 


aluminum are stronger than conventional ‘‘E-rings’” made of 


steel, the fastener may be used in applications where corro 


sion resistance or weight are factors. 


Truarc Series 5144 Reinforced “E-rings’’ are available for 


shaft diameters from %,—7, in 


‘6 in carbon spring steel, stainless 


steel, beryllium copper, aluminum, and phosphor bronze. They 
are available stacked on rods for high speed installation with 


Truarc applicating and dispensing equipment 


As in all Truarc rings, you get statistically controlled quality 


from engineering and raw materials to the finished product 


5 
Complete selections are available from leading OEM distribu 
tors in 90 stocking points throughout the U. S. and Canada 
Design Engineering Service is available to you. Send us your 
blueprints. Let our Truarc engineers help you solve design, 


assembly and production problems without obligation. 


\ 


“(ay = 
\E 27 ct] 
2M. « AND ENGINEERING DATA 


* AS — 
inks? 
\, ‘ 


Waildes Kohinoor, Inc., 47-16 Austel Place, L.I.C. 1, N.Y. 


Please send me sample Reinforced E-rings.”’ 


please specify shaft size 

Please send me Engineering Data Sheet 
Name 
Title___ 
Company 
Business Address 


State 


ee cee ee ee ee ee ee ee ee 


PNOSC 


manenan nen d 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Rep- 
resentative and Authorized Distributor. Look under ‘‘Retaining Rings’’ or “Rings, Retaining.” 
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in your designs 


VERSATILITY...1N 
PHEINZE 


UNIVERSAL MOTORS 


Variable speed 
torque reversibility 
put you get them 
Universal Motors. Horser 
ings are from 1/15 hp to 1/§ 
with load speeds of 5000 to 7 
rpm. Normally 


AC/DC, CW, 


Other voltages are available. In 


} 


jesigned for 11 


CCW or reversing 


ternal or external brushes may be 
Type DL has 
Broad 


clude sewing machines, busine: 


supplied 
housing application 
& ' 

machines, movie projectors, ele 
tric organs, small hand tools 

You have a wide choice of models 
from the comprehensive line of 

F 
Heinze sub-fractional horsepower 
motors and blowers. Send us your 
product and specifications. Heinze 
zineers will adapt « tor, atr 

Eng ll adapt a motor, at no 
obligation. Or write for catalog 


adi tid ELECTRIC COMPANY 


685 Lawrence St., Lowell, Mass 


Sub-Fractional Horsepower Motors 
and Blowers 
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New Parts and Materials continued 


iNld 


tandard 


What job 
do you have 
for a 


VIKING 
PUMP? 


1] 
miiihamp 


Weigh 14 


Marion Electrical Instru 
ment Co, Grenier Field, Manchester, NH 


cle 23 3e D K 


Miniature relay 


muuw Standard 
DPDT. ¢ 


it 28 v d 


I] 
Comat 
St, Chicags 
le 24 


Sizes From 2,3 to 1050 
G. P.M. Capacities 


i Electrosnay Cory 
Switch Div, 4230 W Lake St, Chicago 24 


Pneumatic release valve . 


Send today for Catalogs 
Section BX and CX 


VIKING 
PUMP COMPANY 
—__ & —_—$—= 


In Canada, it's “ROTO-KING” Pumps 


e Our Cata Sweet P t De 


arops abi 


ontinued on page 71) s 


CIRCLE 132 READER SERVICE CARD 



































THE CASE OF THE PUZZLED ENGINEER 
(A Cold Bonderite* Story) 


The plant heating engineer, wondering at the diminished demand on his heating 
plant, set out through the plant to find the cause. All was normal until he met the 
finishing superintendent. “Haven't you heard?” asked that happy gentleman. 
“We've installed Cold Bonderite* in our finishing line. Steam use is down 90% 
and water use is down 50%!” 


*“Cold Bonderite” is the commonly used term for a phosphate 

coating system developed by and exclusive with Parker Rust 
Proof Company. Its use is saving many manufacturers thou- 
sands of dollars a month. 


PARK EB; RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
Corrosion resistant gids in cold forming rust resistant wear resistont for friction yt te 
paint bese of metals surfaces 


heavy dut nance 
paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite, —Reg. U.S. Pat. Of. 
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TYPICAL SCHRADER SIMPLIFIED VALVE DESIGN 


. another reason why your air system installations will perform best. 
A—Mounting holes always conveniently located. 
B—"0" rings used for surest airtight seal. 


C—Dil-resistant synthetic rubber used in washers for 
positive leakproof seat. 


D—Stainless steel springs: rust resistance, longest service life. 
E—Sturdy plated plungers, quick acting, smooth-operating. 


F—All parts designed for greatest air flow, longest life 
and simplicity of replacement and interchangeability. 


INSIDE EVERY SCHRADER VALVE 
YOU CAN SEE SCHRADER QUALITY 


Plus hundreds of Air Cylinders and accessories for every need 





— : Send for Schrader Catalog 
on full line of air control products. 


A. SCHRADER’S SON °* Division of Scovill Manufacturing Co., Inc 
477 Vanderbilt Avenue, Brooklyn 38, N. Y 








oe enises oF Gareeee, QUALITY AIR CONTROL PRODUCTS 
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New Parts and Materials continued 


below supply port pressure, diaphragm 1s 
€ exhaust port, 

further flo f ail 

tapped ports. Max operating t 


200 F; 250 psi 


moved so it s stop 


I 
IPS 


mperature 


ats on | 
ping Has #-in 
operating pres 
Valve is 3 in. dia x 23 x 2 in 
Industrial 
Brake 


list, FOB W 
Div, 
Co, Wilmerding, Penna. 
Circle 26 


ilmerding 


Products Westinghouse Air 


inside back cover 


Flow-rate indicator . . 


uses O-ring construction to sea 


. 
1 
im 


. 
tube eliminating 


pa king glan 
stuffing Simplified ig 
minim ‘ istmet and 
One | 


with | 


now rang I ] { é gpl 
ot liquid or 65 cf g Fischer & 
Porter Co, 797 Jacksonville Rd, Hatboro, 
Penna. 


Circle 27, inside back cover 


Drafting machine . . . 


} } 
attaches to any drawing board 


g lide rail ind blad 


SECUTE 


} 


tive alignment 


ings that are doubl 
packed. Plated t 
on and off for 
Mad 

Base price 1s 2 > for 36-in. blade; 
Mon 
Align- 


Richmond, 


papel minul 


each addi in. length 


guarantee within 30 days 
O-Matic Co, 216 S 5th St, 
Va. 


back 


Circle 28 


inside back cover 


Plastic metal kit . . . 


ontains 1 pt of clear epoxy, five jars of 
powdered metal Powders in be mixed 


vith epoxy to meet various bonding needs, 
bond 


hina, plastic or wood. Kit aug 


ments plasti 


or epoxy can be used alone t 
glass, 
iluminum package and in- 
brass, zinc, iron and stainless steel. 
Priced at Carl H Biggs Co, Dept 
43, 2255 Barry Ave, West Los Angeles 64. 


Circle 29 


ludes 


$15 


inside back cover 


WHY TRY 
TO SOLVE 
YOUR GEAR 
PROBLEMS 
ALONE ? 


ERKINS can custom-cut a precision gear to fit your exact needs...make 
you a gear that guarantees full capacity and trouble-free performance. 
Many gear-makers promise a precision gear — Perkins delivers precision 


. always. 


Fifty-two years of gear-making for aircraft, automotive and 
instrument manufacturers assure top quality. 


Extensive facilities, modern 


equipment, rigid production and quality controls produce gears consist- 


ently uniform in tolerance with a 
burr-free finish. Perkins 
quality eliminates production de- 
lays and costly rejects for you... 


micro 


Perkins gears wear longer, cost you 
Ask us to 
quote on your next gear require- 
ment. 


less in the long run. 


Then judge for yourself. 


YOURS ON REQUEST 
Folder showing cus- 
tom gears Perkins has 
made (from various 
materials) for aircraft, 
automotive, precision 
instruments, home 
appliances, portable 
and machine tools, 
and other products. 
Includes Perkins fa- 
cilities for producing 
various gear types and 
sizes. Write today 


MACHINE AND GEAR CO. 
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Oo-M Series TH 
Hydraulic (oil) Cylinder 
2000 ps: operation 

3000 psi Non-Shock 
available in 11/2 to 8” bores 
Meets JIC Standards 


| engineering and construction detail 
of the improved O-M Tie-rod Hydraulic 
Cylinder adds to its overall operating effi- 


ciency under heavy work loads, assuring 


maximum smooth performance with mini- 
mum maintenance. It is ruggedly constructed 
of heavy walled, seamless steel tubing micro- 
honed to minimize friction. The rolled steel 
heads are recessed to confine the tube, pre- 
ve.. breathing and to provide additional pro- 
tection against leakage under the most severe 
conditions. Heads can be rotated indepen- 
dently at 90° intervals for convenient port 
location. The piston rod is of stress relieved, 
high tensile steel, hard chrome plated turned, 
ground and polished. The rod gland cartridge 


that is threaded for quick, easy removal, is | 


accurately piloted in rod head to assure per- 
fect alignment, also serves as pilot for cylin- 
der mounted on rod end. Rod gland contains 
extra long bronze rod bearing for maximum 
support of piston rod 


Vee type, non adjustable, self compensat- | 
ing, rod gland packing provides multiple lip | 
seal. Cartridge “O” ring, with leather back up | 


furnishes a positive seal. Rod wiper or inter- 
changeable metallic scraper prevent dirt from 
entering cylinder on “in” stroke. A complete 
selection of mounts is available. 


These and many other features are de. | 
scribed in detail in our latest catalog No. 105. | 


Write for your copy TODAY or consult your 
local O-M representative. 


Cee ORTMAN-MILLER MACHINE CO 
\7 | 15 143rd Street, Hammond, Indiana 


Nome____ 


(C) Have representative call 
() Send Bulletin 105 


simapenninengen neon 
Compony___ 
Address___ 


2 ——————«=—l( 


SE 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 74. 


FASTENER APPLICATION—P: 


oklet 


16 pp. Data on 


Burd 
u NI 
NY 
Circle 30, inside back cove 


EPOXY GLASS LAMINATES Ma 
21 pp. Ce 


; + 


ntain va and 


rt 

| as 
unclad 
circuitry 

ngt 
reakdown and other 
MIL and NEMA 
temperature ri ind 
Mica Cor | 
Calit 

Circle 31, inside back cover 

VACUUM 
INGS—Bro 


METALLIZING COAT 


Circle 32, inside back cove: 
LOW-ALLOY STEEL—Book 
De a me ¢ = 
1 ind resultant 
(; 
rade with 
Kaiser St 
PO Box 58, Oaklar 


Circle 33 


Dept 


inside back cover 


SPEED-MEASURING INSTRUMENTS 
Bulletin 35, 20 pp. Catalogs a var 

of range 

ndustric 

r\ ind dimet nal 

With price lis James G Bidd] 


phia 


p! 


Circle 34, inside back cove 


SETSCREWS 
Shows over l( 
tions for locking 


locking 


SELF-LOCKING 
lector chart 
devi 
actions and describe 
each. Set Screw & Mfg Cx 
Circle 35 


Bart 


inside back cover 


oad 


FINISHED BORE SPROCKETS—Bu 
letin 3, 4 pp. Lists 99 sizes, 433 different 
Oxes, pI Acme Chain ( T] Holy ke 


Circle 36, inside back cover 


CONTINUOUS SLEEVI 
COUPLINGS 5 


} 
] 
i ip} i 


FLEXIBLI 
Brochur 2, 4 pp. D 


n anc t 


Circle 37, inside back cover 


STAINLESS STEEI 


Data sheet 


FLEXIBLI 


SSDS-562 


HOS! 


ircle 38 


inside back cover 


TRANSMISSION BELTING—! 


' nc 
\y ) I ] a 


le 39, inside back cover 


1/20 to 


SB-175, 4 pp 
] 


ial data and 


200-HP MOTORS—B 
Current ee 


| nation. Marathor 
Mfg Corp, Wausau, Wi 
Circle 40, inside back cove 


] + 


ad { ] 1 it I} ou th d i 
ind adapter inf 


ADAPTERS FOR HOSE FITTINGS 
+4 2 pp I nts expand d 


With 


Hannifin ¢ 


in 


Circle 41, inside back cover 


ID POWER CIRCUITS—Booklet 
_ evi lition 1 te on 7 
ind 1utomat 

em iret ystem 


(Continued on page 7 
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CELORON-TO-CELORON GEARS in drawing rolls made by 
Ideal Industries, Inc., Bessemer City, N.C. These are heli 
cal-cut gears—the toughest to machine, requiring the tough- 


est material. Celoron is it. Other Celoron parts for this ap- 
plication are shown below, top right. 


LOW-COST, EASILY-ASSEMBLED CDF Celoron flexible coupling 
transmits power smoothly, silently 
machine needs no lubrication 
horizontally 


insulates motor from 
works vertically or 


CELORON-TO-STEEL combination makes this long-wearing timing 
mechanism for gasoline engines. Celoron gear absorbs shock, 
cuts sound to a minimum, holds timing longer. 
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Put strength, long life, silence 
into gears and couplings with 
CDF Celoron’ molded plastics 


WORK MIRACLES IN MACHINERY with 


golden phenolic material! Celoron gears 


imazing 
liminate 
noise and reduce wear on mating meta 


roughest-used helicals last ind last 


HIGH MECHANICAL STRENGTH. Typical Celoron strengths 
tensile, 6,500 psi; flexural, 10,000 psi; compressive, 25,000 
psi; shear, 8,500 psi. Dimensionally stable and readily ma 
chined, Celoron fills the bill where costly metal parts fail 


ELECTRICAL INSULATION VALUE. Celoron is a non-con 
ductor with high electrical insulation value. It makes ideal 
mechanical-electrical parts. Celoron couplings effectively 


insulate motors from driven machinery 


CDF FABRICATION SERVICE. Let the plastics-t: ition 
and molding experience of CDF save you time id money 
and assure you delivery of production quantities of CDI 
plastics and molded parts—on time and as specified. The 
CDF man can heip you trom the very beginning. See his 
phone number in the Product Design File (Sweet's). O1 
send us your print or your problem, and we'll return 


samples and technical literature for your evaluation 


& CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF tHe Mbarehl COMPANY «+ NEWARK 40, DEL. 


PRECISELY MACHINED KEYWAYS help keep these Celoron parts 
silent and strong in the Ideal drawing rolls illustrated in top 
photograph. Note wide range of sii and shapes 


STRONG, SILENT CELORON makes both drive and driven gears. In 
fact, many machine applications are 100° Celoror red for 
light weight. elimination of excess f 
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Catalogs and Bulletins continued 


FAST’S 
\. ' ‘: 7 ylindes 
Model E . >) | xplained 
oupling een 
we in y Circle 42 side back . 


rIME SWITCHES—Booklet GEA-6681, 


Describes and ill 





Positive 
ye Ly lubrication 


Sleeves oe r t 
supported centering t her idy 
on hubs y , of sleeves J Circle 43, inside back cover 














reduces downtime and upkeep EXTRA-LOW-CARBON = STAINLESS 
7 STEEI sooklet, 8 pp vised edition 
for light-to-medium drives! 


} 


Now you can profit from the durability formance, longer service life and lower 
ind economy of famous Fast’s couplings maintenance costs. You also get prompt 
a smaller and lower-cost version delivery because stocks are on hand to », Midd 


é ile € sizes ior snalts to 3). 1ee ractically eve ec € € ad ’ 
i I y 1 1. Fr - ( nside t k 
{ tt t tic C € ngi le 44, inside bac 


in diameter neering service is also available 

The Model B coupling gives you the Write today for more details to 
same features that have made Fast’s the Koprers Company, Inc., Fast’s Coup- ; 
world’s leading coupling for over 35 ling Dept., 7105 Scott Street, Balti- lure, 44 pp 


rITANIUM CARBIDE ALLOYS 
Describes al 


years. You get the same trouble-free per more 3, Maryland 


THE ORIGINAL 


) " - @ ‘ennemetit. lac, Leteobe, 
Engineered Products S PASTS f s “tai 
Sold with Service bal 3 Circle 45. inside back cover 
CIRCLE 138 READER SERVICE CARD SMALL DIE-CAST AND MOLDED 
PARTS—B 2 1 ed 


-ircle 46 
GENERAL‘> ELECTRIC 
HOURS Letterhead Requests Only 


Gg 9 =) 9S 9g C) Manufacturers who publish following 
literature ask that requests for copies be 
made on company letterheads 


1/10 


“ 
ObEL Skt _ IRON POWDER MELTING STOCK 
VOLTS | se 
MADE IN USA anu 
+ ager nese ACTUAL 
74: 


NEW LOW-COST G-E TIME METER 
CAN BE READ AT A GLANCE 
. because the numbers are 2 1 2 times larger than before. What's CUSTOM FORGINGS-—C 


gives you @ more exact Forging data in 





more, the new extra digit at no extra cost 
reading. Your G-E sales engineer can give you all 


the facts. Ask him for bulletin GEA-6710 


GENERAL GQ ELECTRIC Sedge | “ = 


and mismatch tolerances 


aspian St, Maspeth, N. Y 
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At the Brussel’s Fair IBM’s Ramac 
presents World History in 10 languages 
with the help of Skinner Solenoid Valves 


Visitors to the World’s Fair at Brussels are 
given the opportunity to submit history 
questions to IBM’s Ramac and get their 
answers in any one of ten languages. Mil- 
lions have been fascinated by this amazing 
electronic data processing machine. 

Ramac is a vast library of facts. By means 
of 50 rotating metal disks 5,000,000 alpha- 
merical characters can be stored and se- 
lected at the touch of a button. The Ramac 
can punch 100 cards a minute, transfer data 
from punch cards to disks at a rate of 125 
cards per minute, and print reports at speeds 
up to 80 lines per minute. 

Three Skinner VS three-way valves are 
used in the access control mechanism. One 
valve engages the access arm at the exact 


location of the disk, while the second valve 
disengages the arm after the read-write se- 
quence has been completed. The third valve 
positions the read-write head at the precise 
location on the proper disk tract. 
Skinner has a wide 
selection of solenoid 
valves for all types of 
applications. If you have 
a control problem, why 
not take it to a Skinner 
engineer or represent- 
ative. You will find 
Skinner representatives 
listed in the Yellow Pages 
or write direct to De- 
partment 459 


ELECTRIC VALVE 
DIVISION connecricor 


CONNECTICUT 


Vv 
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DESIGN 
ABSTRACTS 


Magnetic Materials 

Development 

the thc 

duction of 

tive metalh 
semiconducti 
ummarized 

ils are compared 1 

\ bibliography of 
d in the US, Eng 

ind Swed 


Abstracted from Progress Achieved with 
Magnetic Materials and Their Applications 
Franz Pawlek and Karl Reichel; AEG Progress 
No. 4—1957 Allgemcine  Elektricitatsgesell 
schaft, Hohenzollerndam 150, Berlin, Grune 


wald, Germany 


\ ne) Na rts nates year 


a 
large Abstracted from “Simple Shop Practices for 


hort Runs H. J. Ackerman, L. J. Caprarola 


Cc Walther Radio Corp of America 
American Machinist, Jan. 13 ‘58, 330 W 42nd 


- St, New York 36 
Ne quantities ? fa 
| High-temperature 


Lubricants 


CALL ON TORRINGTON! 20°". 


Custom manufacture of small precision metal parts in large 
volume is the single concern of our Specialties Division 
Skilled engineering and modern production facilities insure 
that parts are made to your most exacting standards... by 
the most economical and efficient methods for your particular 
job...ona reliable production schedule to meet your quantity 
requirements. 


For production in quantity of high-quality precision metal 
parts, call our area salesman, or write direct to: 
The Torrington Company, Specialties Division, 230 Field Street, Torrington, Conn 
_ Abstracted from “High-temperature Lubricant 
TORRINGTON SPECIAL METAL PARTS Studies,” E. E. Klaus and M. R. Fenske, Penn 
a : : sylvania State University; Lubrication Engineer 
Makers of Torrington Needle Bearings ing, June ‘58, 84 E Randolph St, Chicago 1 
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(1) Snap it...see it! 


ss Recht 
‘slau OMA 


oP 
& ae wk be 


(2) Slip it into a mount, and 


Polaroid Corporation Announces 


QUICK, EASY WAY TO MAKE SLIDES 


Polaroid Corporation has perfected a film 
which produces black-and-white slides right 
in a regular Polaroid® Land Camera. Just click 
the shutter and two minutes later you have a 
slide ready for projection. 


The complete system includes the standard 
Polaroid Land Camera, the film, mounts, 
hardener and projector, plus a versatile 
Copymaker that lets you make slides from 
any text material, existing photographs, 
charts, graphs, titles or what-have-you. You 
have a choice of two sizes of film—2% x 2%, 


THE MARK OF QUALITY 


can you use this 


BARBER 
COLMAN 





miniature d-c motor 


or 34 x 4 (for existing “Lantern Slide” pro- 
jectors). The quality of the film is remark- 
able—brilliant, grainless, and so sharp that 
projection to 12-foot screens shows no loss 
of detail. And it’s extraordinarily fast (speak- 
ing photographically, now)—daylight speed 
of 1000 (ASA equivalent exposure he ae 
These slides cost about }4 as much as con- 
ventional slides. But the real saving is in the 
time and effort that it takes to put any 
picture on the screen. 

Send coupon for information, case histories 
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in your product ? 


INCHES 





inexpensive, yet high in 
quality, this compact governed d-c motor is available in 


speeds from 1500 to 5000 rpm 
a voltage about 4 
suited for, many applications such as 
in photographic equipment 
ment . 
radios 


range of 


. portable dictating machines 
tape players 


Designed to operate over 
to 30 volts d-c, it 


is ideally 


drive mechanisms 
marine navigation equip- 


signal-seeking 


and many types of portable 


instruments. Is this the answer to your design problem, too? 


WRITE FOR BULLETIN F-8792 for specifications and 


performance data 


PF important News 


fe CHECK AND PIN THIS AD TO YOUR LETTERHEAD 


(3) project it as big as you want. 


Polaroid Corporation Dept. PE-9 : 
Cambridge 39, Massachusetts : 

Please send me detailed information on the 
new Polaroid transparency system 


MEYERCORD 


AND WE'LL SUPPLY THE FACTS 
PLANT MAINTENANCE MARKING KIT 


for Marking Water, Heating and Air Conditioning Systems 
The modern, low cost solution to plant | 
ment identification n 
manufacturers and service organizations. Pro 
vides standardized identification 

legibility, and permanency at ren 

cost. Kit includes 474 signs as 

operational subjects. Easi 

Check for literatur 


i 
} iM} 


Vin use t 1ding 


LUBRI-CAL MARKING KIT 


Take the Guesswork Out of Your Lubrication 
An important preventive mainte: 
gram. The bri-Cal Marking K 
the proper frequency of numerals 
instruction nameplates for identifyi 
tion points and required lubricants 
production and operating equip: 
Cals are permanent, tough, oil-r 

easily adaptable toany lub 


MEYERCORD DECAL MARKING METHOD 


Decal product markings for “difficult surfaces 
Heat, abrasion, weather and many of t I 
industrial surfaces are deadly enemies of 
product markings. But not to new, impr 
Meyercord Deca! Markings—types C, 

H (heat resistant). One of these new 

will almost certainly solve the prob 

exact recommendations ask for new br 


BARBER-COLMAN COMPANY 
Dept. |, 1812 Rock Street, Rockford, Illinois 
CIRCLE 143 READER SERVICE CARD 
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an the MEVYERCORD co. 
th ae Dept. Z-318, 5323 West Lake St., Chicago 44, Illinois 
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Consider: TRU-LAY PUSH-PULL DATA FILE 
"WISCONSIN’ SHOWS HOW TO SIMPLIFY * 


AND IMPROVE DESIGN 
SELLING POWER eT) te tees 





oi 




















: 
aaarnee wels, one here, are : 
e a we 7 flexible, have but ‘one : 
A i a ni hii ig ee 4 a « * moving part, and give a : 
) a aes . lifetime of accuracy. : 
4h = Mechanical linkages are H 
wel NK complex, are made of N 
"—~< many parts, wear at 4 
a) 2 many points, and pro- . 
ei ee SIMPLE a duce increased back- . 
PUSH-PULL lash, lost accuracy, and ‘ 
vibration rattles. 
THE ENGINE SHOULD ; ail 








PROVIDE BOTH! ee 
I 


This Push-Pull yoy | 
File—-containing 7 en- 
gineering bulletins 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 


The reputability and acceptance of 
the equipment you design and your 
company builds, logically hinges 
upon superior performance charac- 
teristics, operating economy, low 
cost maintenance, long life and the Push-Pull controls 
ready availability of competent \» Write for your Data 
servicing if and when needed. All 4-cycle single cyl. a oa tons 
. . m 3 to 7 hp 
this adds up to Selling Power! The 


reo 3 oi Bag * Automotive and Aircraft Division “°° 
etter the equipment, the easier it 


agape pan AMERICAN CHAINS CABLE _ 


POPPI T IIIT TTITTT TTI T IT 


qe 
t 





And when it comes to original 








‘ }!-E Stephenson Bidg., Detroit 2 

equipment Driving Power, each of 6-E South Garfield Ave.. Los Angeles 22 « 929-E Connecticut Ave., 
j i Bridgeport 2. Conn 

the foregoing factors applies to “e 


Wisconsin Heavy-Duty Air-Cooled 
Engines Known and accepted 
throughout the entire world as the 
top standard of engine value, the 
name “WISCONSIN” adds pres- 
tige and buyers’ confidence to your . 
own equipment. This, too, is SELL- 4-cycle single cy! 
ING POWER. a hae 
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IN 
PERFORMANCE 





Wisconsin heavy-duty design and 
construction in all details; high 
torque load-holding Lugging Pow 
er and efficient AIR-COOLING at 
all temperatures from sub-zero to 
140° F. are some of the practical 
considerations worth remembering. 

Add WISCONSIN Driving Pow 
er and Selling Power to your equip- 


IN 
DURABILITY : 


IN 
ECONOMY 





ment...for greater sales oppor- = 

tunities in a ‘hard sell" market 2 BENDIX ELECTRIC FUEL PUMP 
‘ . -cylinder models 

and better satisfaction to the users 


‘ 
10 to 18 hp 
of your equipment. Wisconsin En- 





gines are supplied in a full range FOR EVERY INDUSTRIAL USE 
of sizes, 3 to 56 hp., in 4-cycle Ss ‘ 
single cylinder, 2- and V-type 4 — +P] 
cylinder Models. All models In every type of industrial application, the Bendix* Electric 
can be equipped with electric Fuel Pump has proved itse with outstanding perlormance 
starting. World-wide service ler extremely adverse conditions. In tests conducted under 
available through more than U.S has prove self at tempe ar 
2,000 authorized service Fahrenheit. It’s ea inst 
stations pre re rel pumps more 
Complete your engine data file | ty preve vapor lock. It will 
with a copy of Engine Bulletin ou fuel pump anywhere near its price 
$-223. Write for it today. Ubi tel iat Wi I I folder and specifications. *REG. U.S. PAT. OFF 


15 to 56 hp 


yo a’ WISCONSIN MOTOR CORPORATIO Bendix-Elmira,N.yY. “Condi” 
ART — fr] \ ECLIPSE MACHINE DIVISION 


AVIATION CORPORATION 





A8-62041,V 
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BEAVER 
BALL SCREWS 


Successor to the Acme 
screw drive and preferred 
in many applications to 
hydraulic and pneumatic 
systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream. of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 
and traversing. Consul- 
tation and engineering 
service available. Write 
for literature. 


ANY DIAMETER OR TRAVEL 


RAPID START 


m 
“ 
< 
=) 
x 
U 
< 
io *) 
O 
z 


Deaver 
Drecision 
§ Droducts 


i INC. 
a CLAWSON, MICH. 


EXTREME ACCURATE POSITIONING 


PRODUCT ENGINEERING - 





Current 
Reprints 


Selected 


have 


irticles im recent 
been reprinted in conven 
form for filing. As long as the su 
lasts, readers in US and Canada 
secure one copy of am 

prints without charge, by u 
of the Reader Service 


inside the back cover 


Cards 
Note 
card must be used within 60 « 
publication date. If mor 
C p' 1S needed, ( 
of this listing 

While the supply last 
f the following reprints 
ible by using the Reader S 


Engineering in Europe 
] dit« I 


and design un 
European trip. Sept 


l'angerman 


Circle No. I 


Selecting Polyphase Motors 
| ables 
with available n lesign 

torque, lip ind d t \ t 1s 
Pp 58 Circle No. | 


match drive-load 
},] + 


Backlash in Spring Clutches 
How two spring dif 


t 


Circle No ] 


Swivel Joints 


Guide for ch 
other fiexibl 


or metal h g, 4 


Circle No. I 


Torque-limiting Devices 
Anal\ | 


( ircle No 


Time-displacement Records 
Mechanical drun 


; 
mpic 
t 


Heavy Metal 


How high den il 
solve design problen 
balancing. July 2] 2 
Circle No. E 33 


(Continued on page 81) 
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opAe 


Gallmeyer & 
Livingston 
got it when 
they changed 
to a Beaver 
Ball Screw! 


e 
@ 
} TA 
WW. 

_| al 
~ 


Optimum Positioning Accuracy 
with system stiffness in the head 
slide of their Model F surface 
grinder was the design objec- 
tive of Gallmeyer & Livingston 
engineers when they changed 
from an acme to a ball screw — 
The other advantages they 
gained were bonuses! 


Does your product require precise control of 
very small increments of motion? Make use of 
our extensive engineering and application ex- 
perience. Write for free catalog. 


eaver 
Peau 
roducts 


INC. 
a CLAWSON, MICH. 
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Custom ROTARY PROFILING 


Contract rotary profiling to your draw- 
ings is a service offered by Rowbottom. 
Jobs are furnished complete and can be 
handled economically either from draw- 
ings or from machine blanks furnished 
by customers. 


Rowbottom service in custom rotary 
profiling is ready with facilities to han- 
dle any quantity and to hold exactly to 
specified tolerances. In many cases, 
hardened and ground materials can be 
handled if required. 


Send drawings or samples for complete 
quotation on prices and delivery. 


The ROWBOTTOM MACHINE CO. 


30 Sheffield St., Waterbury, Conn. 


Rowbottom also makes Cam Milling and Cam 
Grinding Machines as well as Rotary Profilers 
Literature on request 
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MASSIVE QUALITY 


where it 
counts! \ 


New Cylinders... 


New line of Mead air cylinders, 

16 sizes, mounts. Larger-than- 

ever ram bearing holds strict 

MEEHANITE alignment, eases friction. 

BEARING Quick-detachable bearing 

CARTRIDGE cartridge to replace ram seals 

in minutes. Adjustable, con- 

vertible cushions, non-cush- 

ions or semi-cushions at either 

or both ends. Universal cylin- 

ders with interchangeable mounts (250 

PSI). Millions of cycles prove they will take 
it. Get complete data from 


MEAD 4114 N. Knox Ave. 
Dept. PE-98 


A SPECIALTIES COMPANY Chicago 41, Illinois 
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Save time and money — 


BROWNING 


. » » using Browning's famous 
interchangeable bushing system 
Fo 


roller chain and 


nning 

taper 
compression in ishing 
mounts quickly, easily—saves s time, lowers costs. Als« 
used in Browning coupling 


andardizes plant on one-type bushin 


Send for FREE NEW CATALOG 


2 pages of engineering data on Browning Roller 
Chain Drives. Ask for catalog CD-102 


MANUFACTURING COMPANY 


MAYSVILLE, KENTUCKY 


en 
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Current Reprints continued 


Stresses in Adhesive Joints 


How to calculate stres mecentrati 


basic joints. Jul 3, p. 64 
Circle No. E 32 


Designing with Cantilever Springs 
iquations for 7 t pe vy how to ti 
nergy capa 


( ircle No I 3] 


we 


Design for Automatic Production 


Product, and achin nak ta 


a cunrenetntl 


ened togeth r tt na int 


June 2 ‘, p Circle No. E 30 


Lubricating Instrument Ball Bearings 
der md grea 

r+ Jun ) 

Circle No. FE. 27 


i] 


Sandwich-panel Adhesives 

{ 
t} Na 

( iT le No I 26 


QUANTITY PRICES 
lor ngic hiy 


+ Oo 


ida! 


by remittance quantit 


upplied it the f 


I 
the 


] 


upph 


+4 


for the first time .. . 


a basic discussion of bellows design criteria 


lp 
“re genes rom, US — aro including a slide calculator to provide a short 
IKC CHICCKS pa ible to "RO ( ‘ - é . ° 
ENGINEERING. and address order cut to approximate bellows design. Made 
to Reader Service Dept., PRODUCT available by the The Belfab Corporation — the 
= st ; RING me ; West 42nd leader in the field of precision welded bellows. 


Price, one dollar. 








Gentlemen 





Please send a copy of the new 24-page Bellows 
with Slide Calculator. Please find $1.00 enclosed 


Lill SLU 








Name 


A ddress 


City 


oe BELFAB CORPORATION 


Daytona Beach, Florida 


| 
| 

| 

| 

Company | 
| 

| 

| 

| 

| 

| 

| 

| 
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An expert in check-out 


helped us check up 


This test pilot of ours has checked out 
every new design we've had in the last 
two years. His business is finding answers 
to questions. But last week he asked us 
one. 

“Why can't we rig it so I can buy U.S. 
Savings Bonds out of my salary, automat- 
ically?” he asked. “I want to save, but I 
keep forgetting about it.” 

We told him, of course, that we've had 
Payroll Savings for years. Within minutes 
his card was signed and he was brought 
into the Plan. Then we decided to check 
up and see how many other people on 
our staff had never heard about the Plan. 
There were quite a few. 

\ telephone call to our State Savings 
Bond Director was all we needed. He sup- 
plied us with the latest booklets, folders 
and forms. Then he conducted a survey 
straight through our company and put an 
application blank in the hands of every 
single employee. 

There wasn't a bit of pressure about 
this information campaign, but the way 
our people responded was inspiring. They 
proved that the average American wants 
the fine investment security that U. S. 
Savings Bonds provide 

Today there are more Payroll savers 
than ever before in peacetime. Your State 
Director will be happy to help you install 
a Payroll Savings Plan or build enrollment 
in one already existing. Look him up in 
the phone book or write: Savings Bonds 
Division, U. S. Treasury Dept., Washing- 
ton, D.C, 


ee erertren es 


& } PRODUCT ENGINEERING 


rips P 
teenie ther wht © week 6 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT, THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 














After reading the advertisements classified below MORE 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 











Plastics 
Plastics Fabr 
Production Ser 
neering Ser 
Actuators Fabricated Plastics (see Plastics ae ps 
Mechanical 13, 79 Fabricated) quid 
Aluminum Alloys 17 Fabricated Stee! (see Weldments 
Aluminum Coated Sheet & Strip (see 
Steel, Coated) 


Reproduct Eq 
Gears : ’ Reproduction Supr 
Graphite Cove Retaining Ring 
Rings 
Rod Ends 
Rubbe Parts 
Rust Pr fing 
Bearings 
Ball 
Needle 
Roller 
Bellows 
Belts, V 
Blowers 
Brass 
Brushes 4th Cover 
Bushings 80 


Heating Units 


Instruments 
Electrical 


Chemical Treatments 
Coatings 
Controls Lubricants 
Electrical 
Mechanical 
Pneumatic 
Copper & Copper 
Couplings 
Mechanical 
Cylinders 
Hydraulic 
Preumatic Moldings 
Plastics (see Plastic Parts 
Rubber (see Rubber Parts 
Molybdenum Alloys 
Motors, A-C 
Fractionai 
Integral 
Sub-Fractional 
Motors, D-C 
Fractional 
Integral 
Sub-Fractional 
Decalicomanias 77 
Die Castings 86 
Drives 
Adjustable Speed 4 
Variable Speed 2nd Cover 


Name Plates 


Engineering Services (see also Pro 

duction Services) 
Engines Photographic Equipment 
Extrusions Film 

Metalic 10, Plastic Parts 


PRODUCT ENGINEERING * September 1, 1958 





oven 2 


~ YOUR FUTURE IS GREAT IN A GROWING AMERICA 


we 


, Seale 4: ee 


— — ie 


aa f 
te ese - Rs 


at ee igh e+ 


THE CITY THAT DIDN'T EXIST A MONTH AGO 


Americans as 
creating brand-new wants and 


Every 30 days the U.S. adds as many new 


live in Norfolk, Va. 


needs which must be satisfied. 


What does this mean to you? It means greater opportu- 
nities than ever before—in all fields. Home construction 
is expected to double by 1975. Power companies plan to 

in the next 20 years to provide 
the power for scores of new labor-saving devices. Cloth- 
ing suppliers predict a o1 


increase output 250° 


e-third increase in 7 years. 
With 11,000 new citizen-consumers born every day, 
there’s a new wave of opportunity coming. 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. More people ... Four million babies yearly. 
tion has doubled in last 
curve has 


U.S. popula 
50 years! And our prosperity 
always followed our population curve. 

. More jobs... Though employment in some areas has fallen 
off, there are 75 million more jobs than in 1939 
will be 22 million more in 1975 than today. 


. More income .. . Family income after taxes is at an all- 
time high of $5300—is expected to pass $7000 by 1975. 


84 


and there 


More production U.S. production doubles every 20 
years. We will require millions more people to make, sell 
and distribute our products. 
. More savings Individual savings are at highest level 
ever—$340 billion—a record amount available for spend- 
ing. 


. More research . $10 bil 
in more jobs, better living 


on spent each year will pay off 

, Whole new industries. 

. More needs .. . In the next few years we will need $500 
billion worth of schools, highways, homes, durable equip- 
ment. Meeting these needs will create new opportunities 
for everyone. 


Add them up and you have the makings of another big up- 
swing. Wise planners, builders and buyers will act now to 
get ready for it. 

FREE! Send for this new 24-page illus- Your 

trated booklet, ‘““Your Great Future ina Great Future 
Growing America.”’ Every American | ina 

should know these facts. Drop a card to a 

day to: ADVERTISING COUNCIL, Box 10, 

Midtown Station, New York 18, N. Y. | 


(This space contributed as a public service by this magazine.) 
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INDEX TO ADVERTISERS 


b 


PRODI CT ENGINEERING 


Allegheny Ludium Steel Corp Kaydon Engineering Corp 
Allen Mfg. Co Koppers Co., In Metal Products 
Aluminum Co. of America 
American Welding & Mfg. C 
Armco Steel Corp 
Automotive & Aircraft Div., 
American Chain & Cable Co 


Madison-Kipp Corp 
Mead Specialties Co 
Meyercord Co., Name Plate Div 
Minneapolis-Honeywell Regulato 
Minnesota Rubber Co 
Barber-Colman Ce ° 
Modern Industrial Plastics, In 
Beaver Precision Products 
Belfab Corp., The 
Bendix Aviation Corp E 
Machine Div 
Bodine Electric C 
Bridgeport Brass C 
Bridgeport Thermostat Div., 
Robertshaw-Fulton Controls C 
Browning Mfg. C National-Standard Co 
National Tube Div., U. S. Steel Corp 


Walides Kohin 


Watliow Electric Mfg. ¢ 
.e) Weirton Steel C Div 
Stee! Corp 
Cleveland Worm & Gear Co 2nd Cover Westinghouse Air Brake 
Climax Molybdenum Co 27 Ortman-Miller Machine Co industrial Products Div 
Continental Diamond Fibre Co., Wisconsin Motor Cory 
Subs., Budd Co 73 


Cutler-Hammer, In 4 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 
Parker Rust Proof Co Atlente 3 
Perkins Machine & Gear Co 71 Haverty Bldg 


Polaroid Corp | —~ 16 
- Chicago 11 
De Laval Steam Turbine Co Manage 
Dow Chemical C 1s , ~_" 
Cleveland 
Ii} nating 
perior 
Dallas 1 
Bldg 
| 
Recordak Corp., Sut Eastman Denver 2 


Kodak Co. wey, = 
Detroit 26 
Robbins & Myers, Inc l] cot Bldg v 


General Electric Co., Apparatus Dept. 74 Rowbottom Machine C $0 Los Angeles 17 
‘ ctric Co., Daratu Sere - sy 


General Industries Cc 66 New York 36 
I { Wallace 


ladson ' 
Pittsburgh 22 

Bidg Atlantic 
St. Lovis 8 


Philadelphia 3 
Penn 


San Francisco 4 


St D 


SKF Industries, Inc 
Saginaw Steering Gear Div 
“enna Cagucering Works General Motors Corp 
ome se Schrader’s Son A., Div., Scov 
Heinze Electr Co Mfg. Co., Inc 





Hyatt Bearings Div., Genera Skinner Electric Valve Div 
Motors Corp. Skinner Chuck Co 
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with 
MADISON-KIPP 
zinc and aluminum 
die castings 


* 
Micro Switch—A Division of 
Minneapolis-Honeywell Regulator 


COOSSESSSESSESESESESESESESHESESESESESESHESESEHSHESHEHEEHEE 


Company, Freeport, Illinois eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


The earmarks of lifetime quality are ample bearing bosses, stable dimen- 
never elusive. They are there to see in sions, and other last word engineering 
dis-assembled, unpainted components features 
They are there to see in break-down tests The attentive mechanics at 
The Kipp die cast body and cover Madison-Kipp invite you to clip this 
of the *Micro Switch instrument here ad as a reminder to contact them for 
illustrated are of lifetime quality not close cooperation on the momentous 
only to encase and protect functional details of design when you next have 


parts, but also to provide a rigid frame, _— die casting requirements. 


cs ¢ MADISON-KIPP CORPORATION 


206 Waubesa Street . Madison 10, Wis., U.S.A. 


Skilled in Die Casting Mechanics + Experienced in Lubrication Engineering + Originators of Really High Speed Air Tools 
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Get 
Complete 
Information 
Promptly... 
Use These 
Convenient, 
- foo 


NEW YORK 36, N. Y. 





: Product 
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6¢ Postage Will Be Paid By Reader | 
PRODUCT ENGINEERING— 
330 WEST 42nd STREET 
NEW YORK 36, N. Y. 








Use these convenient cards for a 


Copies of Editorial Reprints Offered | Description of New 
" _ 





Sandwich-panel Adhesives E35. PE Editorial Index 
E36. Torque-limiting Devices 


CNERA NGINEERIN 


Lubricating Ball Be 


Design for Automatic Production 37. Swivel Joints 


Designing with Cantilever Springs 


Backlash in Spring Clutches 
»tresses in Adhesive Joints wv ’ 


Se lecting Poly phase Motors 


Engineering in Europe 
displacement Records t T 





WHERE ADVERTISEMENTS LIST 
MORE THAN ONE PRODUCT, IN- 
DICATE IN BOX ON CARD THE KEY 
NUMBER AND SPECIFIC PRODUCTS 
IN WHICH YOU ARE INTERESTED 
ALSO, A FEW ADS CANNOT BE 
KEYED WHEN THIS OCCURS 
PLEASE WRITE ADVERTISER’S NAME 
ON LINE AT BOTTOM OF CARD 














New Catalogs and 
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279 «=: 280 281 
BACK COVER 














BUS. ADDRESS 





wealth of vital information . . . 


Components and Materials Appearing on Pages 55-7] 








MECHANICAL PART El 


All your requests can be 
made ona single card. 
Please save extra cards for 
your associates who may 


read this copy 





Bulletins (p. 72-74) 
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" | Quickly, 
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KAPSEAL 


by MINNESOTA RUBBER Co. 


The Kapseal is a Teflon® boot which is used in « 
bination with a standard O-Ring. It comes in two styles In a hydraulic contr 
Kin for applications in which the sealing surface is the pleted before the test 
ID of the seal, and Kex where the OD is the sealing surface the many applications 


alststnt 


60004 








m lasted over 4 million cy 


POPU VN 


1 utstanding performancs 
The KaApsEAL® was originally designed and perfected Bt 


by Bendix Aviation Corporation, Pacific Division, and was Some other applicati 
patented by them. They selected Minnesota Rubber Con superior sealing incl 
pany to be the sole manufacturer under an exclusive license 





1000.00.044 


1. High frequency 
A seal of this nature was needed for applications which 2. Mechanis 
involved long periods of time on stand-by or in storage 
as well as applications requiring continuous operation. The 
KAPSEAL® eliminated the welding problem commonly 
experienced with elastomeric seals under these conditions 
also eliminated the high breakout force needed when 4. Long-life equipment whe 
metallic seals were used ment 1s exceptionally 


i 


ms which 
minimum breakout 


Standby machinery 
prolonged periods of in 


hro wav compone 
Minnesota Rubber engineers have tested the KAPSEAI rhrow-awa P 


under many different conditions and results have been 
nothing short of spectacular. In a low pressure, pneumatic 6. Finger-tip control and 
cycling application, both wet and dry, the Kapsgal! 7. Long run continuot 


low friction seals make 


dd dd dd ednd dd dhdnd> 





WHERE LIFE OR FRICTION IS A PROBLEM THE KAPSEAL S THE ANSWER 





3630 WOODDALE AVENUE 
Minneapolis 16, Minnesota 
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Department No. 217 
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BRUSHES 


help give BLACK & DECKER 
INDUSTRIAL TOOLS 
power, long life, 


maintenance-free service 


For more than forty years Black & Decker electric tools have 
been recognized by users as the most dependable and adequate 
tools of their kind. This reputation has been earned through 
rigid quality control, intensive research, testing and design 
engineering. To help make these tools first in performance and 


¥, HP Heavy 
Duty Router 


quality the world over, Black & Decker specify 
USG motor brushes. (Some of the industrial electric tool 


#63 Heavy Duty 
Portable Saw applications are pictured here.) 


United States Graphite Company (USG) brushes are giving 





excellent service not only in Black & Decker products, but also 
in hundreds of installations, large and small, throughout 


; industry. Because the brushes in any electric powered unit are 
Heavy Duty 7 


Automatic Polish a ' 
ee ee so vital to the long life, power and maintenance-free 


service of that unit, it pays to specify USG brushes 
of carbon, carbon-graphite, electro-graphite, graphite, 


metal graphite or silver graphite. 


Feather Edger Write for catalog B-56 and the USG 


a" grade list. Most of the information 
——— .¥ necessary to design engineers is con- 
a : tained in these two books. 


5” Portable Grinder 
B-246-1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
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